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GOING BACK AGAIN. Fie. 23.—-NEAR THE STARTING POINT. 


aie 


24.—TWO SECONDS APTER START. Fig. 26.—POUR SECONDS APTER START. 


—NEARLY DOWN 


28.—QU ARTERING Fra. 29..-WINDING UP GRAVITY SPRING. 


EXPERIMENTS IN AERIAL GLIDING. 








18390 


SUPPLEMENT, No 1 SSR2 


GLIDING EXPERIMENTS.* 
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Fira. 22 shows the apparatus being carried back pre 
paratory to making another glide. These were gene 
rally 200 or 300 feet long, and oceupied eight to four 
teen seconds, although it takes nearly twenty minutes 

» describe one of them he sport is so exeiting, the 
sensation of flying through the air is so delightful, 
that the operators immediately desire to make another 
vlide, and they generally slternate in taking such 
flighits Kach of the pietures shown has been taken 
from a different glide, but the effort has been made to 


represent a different phase, so that the se 
verial transit might be followed 

Mr. Chanute further said that the first requisite 
toward devising an artificial flving machine to 
learn how such machines behaved in the air, and that 
he therefore acs constant practice to aequire the 
science of the birds hat the present auditors would 
doubtless like to know in greater detail how it felt 
to be riding on the air, and he therefore begged to in 
Mr. Herring, who would deseribe the remain 
der of the pictures, 

Mr Herring stated 
seribed by Mr Chanute 


have each 
quence ot 


was 
ised 
just 
troduce 


previous!v de 
flights taken 


slides 


views of 


that the 


vere 


toward what was known as the valley or southwest 
side of the hill But those from view 283 onward were 
from the lake side or northern slope Fig. 22 he said 
represented very well the method of carrying the ma 
chine in wild or moderate winds, for in toiling up the 


slope the operator's feet sank so deeply in the tine vel 





low sand that outside aid Was sometimes sought from 
the wind pressure on the surfaces. This pressure 
which was a lifting one mounted in some cases to 
more than 100) potas uit there were drawbacks 
to its use which required onsiderable practice of the 
earrier to overcome These drawbacks, he said, were 
first, those due to the varving direction at which the 
Wind arrived ach variation producig very wide 
range of tras of the center of lifting etfort, and conse 
quently, considerable leverages to contend with—lever 





Fra. 30 rt 


RNING IN Ql 


ages so great that the 25 pounds weight of machine 
often became almost a negligible factor beside the 
forces whic had to be oceasionally contended with, 


L care and quickness of action were exercised 
to always point the front of the apparatus into the mo 
mentary dire the wind ; the accurate judging 
of the extent of these momentary changes Was a matter 
in itself which required 

Another difficulty of 
steep slope Was, said, 
arched surfaces, namely 
nent which they possessed 
negative, 


unless great 
ection of 


‘onsiderable practice 

handling the machine on the 
a property peculiar to 
to a strong propelling compo 
it small positive, as well as 
tothe horizontal), when 


tngies of Inelination 


held in a strongly aseending current of air, such as al 
wiiys existed in winds at the hillside. This propelling 
component, Which tended to foree the carrier back 


hill against the 
about by 


down the 
brought 


wind, would frequently be 


gusts, or disturbances in the wind 


which affected the vertical trend and produced these 
propelling components so suddenly and with such 
foree, in winds of twenty miles an hour or over, that it 
was generally safer to employ two men to carry what 
in a calm would be a comparatively light load for one 

\fter arriving at the starting point, which, he said, 
was not at top of the hill, but just a few feet beyond 
the position shown in the Fig. 23, the apparatus was 
held with the chord of the surfaces pointed downward 
at a considerable negative angle in order that the ma 
chine should sustain only its own weight, and at the 


same time the apparatus was directed squarely into 
the momentary wind so that both sides ifted equally, 
and, while the machine was thus poised, the operator 


in front of the apparatus) rel ased his hold and slipped 
quickly underneath, passing his arms over the longi 
tudinal bars (called arm beneath the lower sur 
face, at the same time grasping the front pair of diago 
nal struts which joined these the framing. 
This done, the whole machine lowered until the 
sinpall cross piece in the rear rested on 
is hips or the position a 
ind with prae 
machine under 


bars), 


bars to 
was 
the operator 
nail Of Dis DACK in this 
ge could be exerted 
ould soon hold the 


msiderable ievera 
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perfect control until the actual start was made down the speaker, 


the hill. 


Continuing, Mr. Herring said that in view of the 


small size of the machine, exposing in the present in- | 


stance but 131 square feet of surface, one in first hand- 
ling it would be surprised at the very great lifting 
effect, as well as the extent of the disturbing forces 
which come into play in comparatively light winds 
He explained that this increased lifting effect was 
due to the very great superiority of arched surfaces 
over plane ones. This superiority had been first dis 
covered and explained by the late Otto Lilienthal, a 
German engineer, who pointed out that the lifting 
forees which come into play were those due to a con 
siderable thickness of air strata swinging around the 
arched profile of the surfaces—producing by their cen 
trifugal moment (a partial vacuum on the upper or 
convex side of the surfaces and an added pressure on 
these together), giving lift- 
ing effects at small angles of inclination, such as from 
three to four degrees (the same as used in flight on the 
present apparatus), equal to from eight to twelve times 
as much as could be produced by perfectly plane sur- 
faces at the same angles and speed 

It was common practice, Mr. Herring said, to desig 
nate all these machines as aeroplanes, although it was 
probable that if the inventor were limited to flat sur 
faces, man flight would not be possible with them, and 
in view of the wide differences between the properties 
of plane and arched surfaces, Mr. Chanute and he used 
the word aerocurve to designate the latter form. Con 
tinuing, the speaker said that on account of the inter 
nal irregularities which all winds possessed, it was a 
great deal more difficuit to control any gliding machine 
on the ground than when the operator was in the air, 
and that this was especially true of the machines that 
had been provided with the automatie regulating de 


the lower or concave side 


vices 
keep the balance proper, 
extreme almost nil; but that when automatic 
regulation was absent or momentarily shut off, the 
flights, in winds of upward of tifteen miles an hour, 


Cases, 


PLIGHT 


were marked by numerous movements of the operator 
requiring great quickness and considerable bodily 


strength, which tired one almost as much as carrving | 


the machine single handed up the hill. He said, to 
gather an idea of what those difficulties were, which 
had to be contended with by either the operator or the 
mechanism, one might reeall the actions of smoke issu 
ing from a chimney, which, if watched for any two sue 


ceeding fractions of a second, would show that its 
course Was rarely the same, that in moderate or high 


winds it consisted of thousands of irregular curves and 
twists which came with a suddenness and irregularity 
greater than any man could intelligently follow, even 
mentally. He stated that their experiments had con- 
vineed them that similar disturbances existed through- 
out all winds, even the most steady, and that as each 
of these changes or “ gusts” had its disturbing effect 
on any apparatus depending for dynamic support on 
the air, it was plain to be seen why Mr. Chanute had 
placed so much importance on the problem of securing 


automatic equilibrium, as the latter was undoubtedly | 


by far the most important of all the many difficulties 
connected with the whole subject. Consequently, 
nearly all of their recent experimental work had been 
directed to a study of these ** gusts,” or wind changes, 


and especially to the counteraction of their disturbing | 


effects by automatie machinery. For both felt con 


vineed that without ample provision for automatically | 


overcoming at least the more dangerous of these gusts 
a practical aerocurve, or aeroplane flying machine, 


would be out of the question. Mr. Herring said he 


felt himself to be too much of an enthusiast to express | 
hisown opinion of what had been accomplished by | 


these experiments, but would leave it to others to form 
their opinions of the results, which he said were sub 
stantially as follows: That, whereas the maximum 


natural) wind velocity in which an unregulated ma- | 


chine was ever controlled by an operator (Lilienthal) 
was in the neighborhood of 22 miles an hour, they had 
been able to experiment on the inachine here shown in 
winds of 314g miles an hour, corresponding to wind 
energy of about three times as great, with entire safety, 
and with another apparatus and more complex regula 
tor this limit had been raised very much higher. Also, 
notwithstanding the fact that neither Mr. Avery nor 


on these, he said, the effeet of the operator to} 
while in flight, was, except in | 


Fie. 31.—QUARTERING 


1151. January 22, 189s. 


who operated the machines, possessed 
anywhere near the skill exhibited by Lilienthal, the 
latter’s best flights had, nevertheless, been equaled, jf 
not exceeded, 

He said that before deseribing the succeeding viows 


he wished to explain that, though he had stated it 
the exertion required in keeping the balance prop. if 
the present machines was almost nil, he did not h 


to convey the impression that movements of the oper 
ator’s weight were therefore not resorted to. On 
contrary, they were very necessary in directing | th 
the course and the angle of descent, and that extre:me 
sensitiveness of the machine to these movements of the 
operator was an essential feature to secure success with) 
this type of apparatus, and that the ability to gave 
these movements, as well as the speed and angle of 
machine on the other hand, were the wain points of 
skill required of the operator. Returning again to t 
views, he stated that after the machine was poised, is 
previously explained, the front edges were brought 
down until the chord of these surfaces pointed dow 
ward nearly parallel with the slope of the bill. In this 
position a running start was made toward the wind 
the operator meantime advanced himself on the 
bars until he reached the proper position for flight, and 
as the speed increased, the apparatus gradually ca: 
ried more and more of the operator's weight until he 
was entirely satisfied. From this point the machine 
carried him the balance of the flight through the air 
ata speed, and an angle of deseent, dependent almost 
wholly upon his position on the apparatus. This 
speed varied all the way from 10 to 40 miles an hour i: 


ari 


reference to the ground, or from 18 to 57 miles per hour 


in reference to the air, at the will of the aviator. <A 
pertect guide, the speaker said, to the speed of the ma 
chine in reference to the air was furnished to the oper 
ator, as well as to the spectators below, by the pitch of 
the note which the wires and framing made in passing 
through the air, a note similar to the shrieking of the 
shrouds of a ship in astorm. 

The running start in a calm consisted of about half a 
dozen steps ; in moderate winds, from two to three 








OVERHEAD. 


FLIGHT 


Jand in high winds (those above 25 miles an hour). it 
was only necessary to give a slight positive inclination 
to the surfaces, when the machine and operator were 
}raised high in the air, and then commenced their for 
ward journey against the wind. The advance at a pos 
itive angle of inclination was due to the fact that arehed 
surfaces possessed a strong propelling component, even 
at small positive inelinations (to the horizontal) in 
strongly ascending currents such as always existed on 
the windward slope of the hill. After reaching a cer 
tain point over the hillside (approximately one-third the 
| way down the hill), asudden decrease in support was 
generally experienced, due in all probability to a mass 
of slower moving air between the base and the top of 
the hill, as measurement with the anemometer showed 
very much higher wind at the starting point and at the 
foot of the hill (or over the level stretch below) than 
| between the two. The relationship in a 23-mile wind 
| has been found to be as follows: Velocity at the 
lake, 20 miles per hour ; at the foot of the hill (distant 
300 feet), 16 miles ; from first third to middle of hill, ! 
| miles per hour ; starting point (one-third from top), 23 
} miles; and top, 234g miles per hour. From whieh it 
would be seen that from starting in a wind of somewhat 
| higher velocity than that necessary for support (2114 t 
|22 mules per hour), the machine (in the space of fro 
}one to one and one-half seconds) passed into a wind 
|}capable of exerting but little more than one-sixth « 
| that effect; the equilibrium, however, remained prac 
tically undisturbed ; but to prevent losing headway, |! 
said the operator should, in such a case, move hi» 
weight slightly to bring the surfaces at a greater nega 
tive angle than would be produced automatically b 
the regulating mechanism, as shown in Fig. 24, so tha 
| gravity might add to the speed during the descent and 
thus store a large part of the energy of the fall. Aft 
reaching the lowest point of this descent, which he said 
in some cases seemed to be attributable to a current 0! 
air curling backward against the mean wind, the ope: 
jator again shifted his weight (or if he remained qu 
| the freshening wind would perform the same funetion 
| through the regulating mechanism, but less quick) 
and give the surfaces a slight positive angle, as shown 
5, When, by reason of tae increased speed of the 


} 





in Fig. 25, 
machine and the fresher wind over the level stretch oi 
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the beach, the apparatus immediately rose, sometimes 
with greater rapidity than it fell, to almost the same 
level from which the descent was started, as shown in 
Fic. 26, the whole operation between Figs. 24 and 26 
rarely occupying as much as three seconds. After pass- 
ine the position shown in the last named figure, the 
flict as a whole was steady along a gradually descend- 
ine line of one in six to one in seven, and occasionally 
but rarely one in eight In strong winds, however, he 
continued, the gusts in the wind made considerable un- 
dulations in the flight. on a number of occasions rais- 
ing the machine and operator as much as forty feet 
above the starting point and giving the remainder of 
the course a number of vertical undulations departing 
from eight to fifteen feet from the mean line of the 
flights, the sensations produeed by these sudden vari- 
ations being somewhat similar to that experienced in a 
quick starting elevator One great peculiarity, he 
said, which distinguished the sensation of riding on 

e air from all other modes of locomotion was the ex- 
ceeding smoothness and elasticity of the support, and 
iithough aseending or descending motions were ocea- 





sionally imparted to the machine, which were practi- | 
ally equal to what gravity would produce on a free 
ioving body in the same time, yet the application of 
these forces was always so elastic that there was never 
he slightest shoek felt | 

Continuing, he said the line of flight eventually | 
approached nearer and nearer to the sand when it be- | 
came necessary to select a proper landing point, and at } 
the same time, to head the machine directly into the! 
vind, as was being done in Fig. 27, the landing in which 
case would be effeeted some sixty or seventy feet nearer | 
the camera than the piece of charred wreckage in the | 
foreground ; the length of flight being on an average | 
2468 feet horizontally in a deseent of 42 feet in windy 


judged by others; his individual opinion was, how- 
ever, in the affirmative, and that, judging from the 
action of power-driven models of the gliding machine, 
which he had recently built and tested, it was prob- 
able, he said, that the power machinery would add to 
rather than diminish the stability of the glider, and if 
this conelusion proved correct, the finest mode of 


travelin the world, he thought, for the few, if not for | 


the many, would not only be a possibility but a reason- 
able certainty of the near future. 

President Johnston : I am sure we have all listened 
with a great deal of interest to Mr. Chanute’s very in- 
teresting address and Mr. Herring’s remarks, and if 
there are any others who have anything to say on this 
subject, we will be glad to hear from them. 

Mr. L. L. Summers: I would like to call attention 
to the faet that Mr. Chanute’s modesty has prevented 
his calling attention to the particular work he has done. 
It is well known that Mr. Maxim, in England, has 
spent a small fortune in perfecting his machine, and his 
effort has been toward constructing a machine of full 
size, and | believe some 40,000 or $50,000 has been 
spent on it. He has never succeeded in actually flying. 
and he has broken his machine several times in getting 
away from the tracks. Mr. Chanute has endeavored in 
every way to avoid dangerous experiments and has 
confined his experiments to solving the problem of 
equilibrium. He has devoted a number of years to the 


| subjeet, and I think all those who have read his book 


and know the great care he has taken to point out the 
success and failures of others feel indebted to him. | 
think it isa source of congratulation to the West that 
we have an engineer and a scientist who is willing to 
devote himself to the subject in the way he has, and 
along the line he is working unquestionably must 
come our ultimate success. Many fail to appreci- 





what less, so that they are better fitted for entering the 
mouths of rivers. The new vessels draw only 10 teet 7 
inches, while the draught of the old ones was 12 feet 0 
inches. As the speed of the new vessels was to be 
considerably higher (13°5 knots, against 9 knots), more 
| powerful engines were required, and so two three- 
eyvlinder engines were ordered for the substitutes, 
which, together, develop 1,300 horse power. (The 
| horse power of the old vessels was only 340.) Like all 
} other new vessels, they are provided with two screws. 
| The engines are placed in separate compartments. The 
| ** Ersatz” (substitute) ** Iltis ’ can carry enough coal to 
| travel 3,000 sea miles at the rate of 10 knots without a 
|renewal of the supply. Little preparation is made for 
sailing, the masts not being provided with vards. 

The armament is stronger than that of the old gun 
| boats and consists of rapid-loading guns; including 
|four rapid-loading guns of 3°2 inch caliber, six revolv- 
jing guns of 1°4 inch ealiber and two wachine guns of 
|0°31 inch caliber. Two rapid-loading guns are so ar- 
jranged on each side of the vessel that they can fine 
|from the broadside, in the direction of movement or 
'baekward. Modern improvements are found in state- 
rooms and cabins as well as in the armament and the 
engines. The officers’ quarters are at the stern and 
those for the crew are forward. All parts of the vessel 
are weil ventilated and provided with eleetrie light and 
steam heat. 

Steam apparatus is provided for steering, the hand 
wheel being in the commander's tower, which is made 
of special Krupp steel, as are the sides of the com 
mander’s bridge. Metal walls are provided as a pro- 
tection from high waves. 
| Nothing has been neglected that will tend to make 
these smallest of cruisers seaworthy and suitable for 
foreign service, and they will make fine substitutes for 





weather, or 254 feet in a calm from the same point, !ate that equilibrium must first be obtained before we|the old gunboats, which we hope will be crossed off 




















THE “ERSATZ ILTIS,” OF THE GERMAN NAVY. 


thus showing that in flights against the wind the as-| 
cending trend of the latter (blowing from the lake over | 
the hill) furnished but little more energy than that 
necessary to overcome its own horizontal component, | 
and that the length of flight measured on the ground, 
in gliding against the wind, was more dependent upon | 
the height from which the flight started than on the 
velocity of the wind. 

Continuing. Mr. Herring said that so much had for- 
merly been said relative to the necessity of starting and 
stopping against the wind that the impression had 
gone abroad that flight in any other direction with the 
present machines was impossible. He wished, there- 
fore, to eall attention to Figs. 28, 30, and 31, which re- 
presented the amachine facing north but advancing} 
west of northwest,in a wind coming from the north- 
east. These flights were known as quartering, in that 
they were wade at an angle or ‘‘ quartering” with the 
wind, in order to make use of the ascending current 
over the slope, which furnished in these flights both 
support and propulsion. Such flights, he said, in a suf- 
ficiently strong wind, could in a suitable loeality, hav- 
ing along hillside entireiy free of obstructions, be pro- 
longed indefinitely, but that his best attempt in this 
direction lasted only about 48 seconds. This, he said, 
was accomplished with asimilar machine with three 

\perimposed surfaces in covering a distance of 927 

t There were, however, he said, few localities 
ng the lakeside sand hills where this length of 
might be made except at the risk of running into 
other obstructions; so that no matter how 

wer than the average the level part of any 
flight might be. there was still the same 

that shown in Fig. 29) to be gone through 

end, namely, the winding up of gravity’s 


s 1 power. This, said Mr. Herring, was a 
pe ration which made one think more of 
ua r than any other. Whether the time 


were step or not could, perhaps, be best | 


“an hope to accomplish successful flight, and to this 
problem Mr. Chanute’s whole attention has been 


| turned. 


THE GERMAN GUNBOAT “ERSATZ ILTIS.” 


IN addition to the cruisers of various types, little | 


vessels which are listed as ‘‘ gunboats” are used in the 
German foreign service, especially on the coasts of East 
and West Africa. The number of these small gunboats, 
which was small, was reduced to three by the loss of the 
‘* Titis” a little more than a year ago, and since then 
one of the remaining three, the ** Hyiine,” gave out, and 
was ordered home from Cameroons, where it had been 
stationed ; it has, therefore, been necessary to provide 
two new vessels to take the places of the ** Iltis” and the 
** Hyiine.” 

These new vessels have been constructed according 
to plans of the Naval Department atthe ship yards of 
F. Schichau, at Elbing, which have been made famous 
by the model torpedo boats built there. In order that 
the new vessels might serve the same purpose as the 


old ones whose places they are to take, the principles | 


of construction had to be essentially the same, although 
proper attention was paid to the recent improvements 
in marine construction; and consequently the so- 
called cosmopolitan system was employed. The metal 
hull was covered with wood, and this, in turn, with a 
sheathing of metal, the object of the latter being to 
prevent the growth of sea plants, ete., on the hull—for 
experience has shown that they interfere materially 
with the speed of a vessel—and also to keep the boring 
worms from the wood. The object of the wall of wood 
isto keep the temperature of the air in the vessel as 


low as possible, when in tropical waters, and for the | 


same reason the vessel is painted white. 

The displacement of these vessels is double that of the 
old ones, being 895 tons, against 480 of the old * Litis,” 
and they are longer and wider, but the draught is some- 


the list of active war vessels before the end of the cen- 
tury.—Illustrirte Zeitung. 


SPEED OF OCEAN CURRENTS. 

THE United States government has succeeded in 
solving in great measure the mystery of the ocean cur 
rents, says the Washington correspondent of The Pitts 
burg Dispatch. It has just caused to be issued from 
|the Hydrographic Office a ehart, primarily intended 
for the guidance of mariners, which indicates the re- 
sults of labors extending over many months. The 
story this chart tells those who care to study it is of ex- 
traordinary interest, and it is presented here for the 
first time. 

From time to time statements have been made that 
the Navy Departwent was engaged in throwing over- 
board from various government vessels bottles each 
containing a request to the finder to note the time and 
place of finding, and return the same to the nearest 
representative of the United States government. This 
is partly true, but the entire truth is that these bottles 
have been thrown overboard not only from the ships 
of the navy, but from ships in various portions of the 
world which belonged to other nations, the action hav- 
ing in every instance been performed by representa- 
tives of the United States Hydrographie Office detailed 
for the express purpose. In every one of these bottles 
| was the request to return referred to, and also the ad 
ditional information that the finder would be suitably 
rewarded for this action. 

The result of this has been that a very great per- 
centage of the bottles thrown overboard has been re- 
covered, for it became noised about everywhere that to 
find such a bottle meant a comfortable sum for the dis- 
coverer thereof. 

These bottles were the solution of the problem as to 
how best to establish definitely the exact facts concern 
ing those ocean currents which play so great a part in 
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navigation Ihe result has been astonishing. Not 


only have the apparent truths coneerning the drifts 


been shown clearly, but new faets of which no navi 
gator ever dreamed brought to light 
Of the bottles recovered eighty one were cast over 





board within the limits of the North Atlantie, nine in 
the South Atlantic, eight in the North Paeifie. eight in 
the South Pacifie and three in the Indian Ocean, Three 
bottles crossed the equator Of these, two were in the 
Atlantic, both going from south to north. The first 
was thrown overboard from the steamship ‘‘Kuaphetmia 
March 3, 1896, in latitude 1) south, longitude 21 west 
August 4, 1896, this bottle was reeovered in latituce 
14:40 north, longitude 61 west It had been journeying 
just 154 davs, in that time had traveled 2,700 miles, and 
its average drift per day was 1,°6 utiles 

The second bottie was thrown overboard from the 
steamship ‘* Wittekind April 25, 1896, in latitude 2:09 
south, longitude J0.25 west It was recovered Septem 
ber 3 of the same vear in latitude U.24 north and lon 
gitude 16:36 west, having traveled 1.500 miles in 151 
days, drifting 9 niles each day he trip of the third 
bottle bewan in the China Sea, and it went from north 
to south It was dropped overboard by a representa 
tive of the Hydrographic Office from the ship “Siam 
August 18, 1895, in latitude Ll north, longitude 116006 
east, June of the following year it was found in 
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current system of the North Atlantic, and to show the 
close agreement that exists between the motion of the 
surface water and the direction of the prevailing winds. 
The latter circulating around the region of the high 
barometric pressure to the southwest of the Azores, 
blowing on its southern side with almost unfailing 
regularity, but on its northern side frequently inter- 
rupted by the passage of temporary areas of low pres 
sure, give ‘drift currents, which are merely 
the effect of the wind on the surface of the water, as, 
for example, in the region of the trade winds, where 
the whole surface of the sea, generally speaking, is con 
verted into a slow current moving to leeward, 

When, owing to the interposition of any obstacle, the 
the drift accumulates to such 


rise to 


nass of water carried by 


in. extent that an outlet becomes necessary the re 
sult is a “stream” current acting by virtue of its 
own gravity, following a path imposed by the ob 


stacle and the drift conjointly, and serving to equalize 
the excess of pressure due to the continuous action of 
the drift Thus the Gulf Stream, relieving the Gulf of 
Mexico and the Caribbean Sea of the volumes of water 
earried thither by the action of the equatorial drift, is 
i stream current, and such pursues a course quite 
of the wind untilits waters are lost in the 
adrift 
easterly 


as 
independent 
usterly 
the 


vyeneral e 


Bet ween driit, 


which, in consequence of 
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ONE HUNDRED HORSE POWER GAS ENGINE AT THE 
latitude 3 south, longitude 108 east Although 
traveled 293 days, the distance traveled was only 1,400) of the area of high barometric pressure, and the west 
miles, or an average daily drift of 4°83 miles rhese | erly drift, due to the trades to the south of it, lies an 
figures show better than all else the difference between extensive region throughout which the surface eur- 
the currents in the different seas rents are variable in velocity and direction. The 
Among the articles thrown overboard and reeovered | northern limit of this region may be set down at 38°, 
of which a record has been kept by the Hydrographic and to the eastward it extends to the meridian of 40 
Office are two buoys. One of these, a life buoy, was Beyond these limits the eddylike drift prevails. 
thrown overboard from the steamship “* Palatia,” Sep To the north of the Azores, along the parallel of 50°, 


tember 24, 1896, and was picked up on the 
[reland Island, one of the Bermudas, January 25, 1897 


The second was a buoy swept overboard from the Japan 


west Coast of 


ese cruiser **Banjo,” April 22, 1894, and which was picked 
up by the steamship * Kilauea Hou” in the straits be 
tween the islands of Hawaii and Maui. 

The longest drift was that of a bottle thrown over 
board from the ship * Allerton,” to the south of the 
Falkland Islands, and found, after an interval of 
slightly less than three years, near Eyre Patch, on 
the shores of the great Australian Bight, the dis 
tance between these two points, measured approxim 
ately along the parallel, being 8,500 miles. Of the 
more extended drifts ne having the highest daily 
average, 17°6 miles, Was confined, as usual, wholly to 
the equatorial current eing that of the bottle thrown 
overboard from the ship ““Kuphemia™ to the south of the 
equator, aud pieke a upon the shores olf Martinique 

Taken collectively the courses followed by these 
bottles serve to elucidate the main principles of the 


the easterly drift spreads out like a fan, its northeast- 
ern extension reaching the shores of Norway and the 
Loffoden Islands, its southeastern the shores of France, 
Spain and Portugal. ‘The various destinations at- 
tained by bottles cast adrift in this region show the un- 
certainty of the movement of the surface currents. 


Five bottles were thrown overboard during the sum- | 


in the neighborhood of 53° north latitude 
and 32° west longitude, and within an area of 100 miles 
square. One of these bottles was cast overboard from 
the steamship “Island,” October 20, 1895, in latitude 53:19 
north and longitude 32:53 west. This was recovered on 
the coast of Norway September 28, 1896, in latitude 
58:59 north and longitude 9:46 east. It had traveled 
1,800 miles in 343 days, an average daily drift of 5:2 
miles, 

Another bottle thrown overboard from the steamship 
‘Venetia,” May 8, 1896, in latitude 52:10 north, longitude 
33:10 west. was December 28, 1896. on the 


ther seasol 


recovered 


west coast of Ireland in latitude 52:08 north, longitude 
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10:15 west. This bottle journeyed 900 miles in 234 days, 


or 38 miles a day. The third bottle was dropped over 
board from the steamship ** Gerona,” September 5, 1506 
in latitude 53:05 north, longitude 30:26 west It also 
was found on the west coast of Lreland, February 2s, 
1807, in latitude 53:12 north, longitude 9:10 west. Nine 


hundred miles was the distance traveled 176 days, 
51 miles being the average daily journey. 

Two bottles were thrown overboard within fifty miles 
of each other, and landed, one on Andros Island, West 
Indies, the other on the shores of Finisterre, Frar 
Another pair likewise were thrown overboard within a 
few miles of each other and near the northern limits of 
the Gulf Stream. No. 1 reached its destination 
Abaco Island, West Indies, while No. 2 
Arachon, France. 

A noteworthy member of the drifts is that of the 
bottle No. 45, thrown overboard from the steamship 
*“Wittekind,” April 25, 1896, in latitude 2:09 south, longi 
tude 30:25 west, and picked up September 3, on the 
Afriean coast, at the mouth of the Bathurst River 
(Giambia. This bottle, set adrift in the strong south 
equatorial current, must have been transferred to the 
(iuinea current, and by it carried to the exceptionally 
northern position on the coast of Africa at whieh it 
Was recoy ered. 

Dividing the lists up into groups, according to lati 
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EXHIBITION. 


t had | the prevailing westerly winds, exists to the northward | tude, each bottle being allotted to the group covering 


the latitude within which the great portion of its drift 
lies, the following average velocities for the drift pet 
day of the various groups are obtained 


Average drift 


per day 
I Sipe So se .... 53 miles 
Between 40° and 50°............. ee | 
Between 20° and 40°....... 50 
Between 0° and 20° ON 


This information throws new and much needed light 
on the subject of ocean currents, which in great degre: 
has always been shrouded in mystery. 

GAS AND PETROLEUM ENGINES AT THE 
BRUSSELS EXHIBITION. 

MEssrks. FIELDING & PLATT contributed a gas en 
gine of their latest type of 100 horse power effective, ! 
the work of eleetrie lighting the interior of the exbib 
tion buildings; but as this lighting was somewhat in 
termittent in character, this engine was working for 
rather over half the time without a load, and simply to 
show the publie how an engine of this kind does work. 
This engine, like the rest of the eleetrie lighting plant, 
was in the Upper or Main Machinery Hall, close to the 
central entrance to the exhibition. It was designed 
especially for electric lighting direct, for which purpose 
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SIONS OF GAS AND OIL ENGINES BY THE DRESDNER GASMOTOREN FABRIK. 

| | ne 

| Gas Con- 

|} Cylinder Cylinder Revolu- Brake Horse ; Gas and Oi! Consumption | sumption 

° Diameter Stroke, tions Power. |Per Horse Power per Hour. —s 
aie. 

mm. mm, liters, kg. liters per br. 

Gias motor Horizontal 120 230 180 iv S40 600 
: ee +s 200 400 160 81 S6Y ne. 
Bh ine motor 140 | 280 180 3°2 7: O7 
Petroleum motor 135 230 260 10 044 10 
: 190 190 250 73 ; 0°44 1's 
MNEs. back Vertical 190 190 280 54 , 0°44 12 
semiportable...| Horizontal 200 400 240 | 13°] O41 24 
motor Vertical 310 300 180 21°8 0°32 31 


has been exceedingly 
m not exeeeding 4g volt. This result is obtained b 
iving an impulse at each cyele, no matter what the 
id may be, from no load to full load. 
hich this is carried out is very satisfactory, 
en when running absolutely light, 
ith the greatest certainty, 


so tha 


The methed in 


the charge is fired 


y| burner, which heats the ignition tube; this outlet per- 
e| mits of the escape of air as the gas enters. 
the gas begins to escape along with 
t | flame is formed ; and as the 


the air, a 


proportion of gas to air in 
creases, the color of the flame gradually changes to a 
yellow luminous flame 








Fie@. 11.—GAs ENGINE, CONSTRUCTED BY TH 


YW a, 


Pig. —HorNsBY-AKROYD PETROLEUM ENGINE, 
DE LA ME 
GAS AND PETROLEUM ENGINES 
The indicator diagrams, Figs. 8 and 9, show how per- | 
fectly the volume of the charge and the foree of the ex- 





graduated to suit the load. These diagrams 
vere taken with loads varying from 100 amperes up to 
0 amperes, corresponding to a range of from about 20 
to ™0 brake horse power. 

The cylinder has a diameter of 
f 27 in., the crank shaft being 8 in. in diameter in the 
inain body, while the crank pin is 11 in. in diameter, 
the main bearings being 14 in. in length and the erank 
in 10in. The crank is balanced by a pair of counter 
veights strapped to the crank throws, and continuous 
ubrieation of the crank pin is provided for by an al 


plosion is 


20 in., witha stroke 


nular oil channel into which the oil is dropped from a} 


‘he engine was designed 


lixed sig wht fe yr. 
f the 


for driving t s, one from each fly wheel, 
atter weighi ons each. 


The engin: ith Fielding’s self-starter, the 
ction of wh ows: The crank being placed 


at an angle 
center (Pig. 


degrees above the near dead 
ritted to the combustion space, 





EK DRESDNER GASMOTOREN FABRIK, DRESDEN 





CONSTRUCTED BY THE ATELIERS DE CONSTRUCTION 
USE, LIEGE 

AT THE BRUSSELS EXHIBITION 

that the escape is practically all gas, the outlet is clos- 


ed and the gas shut off. All that is required now to 
start the engine is to admit compressed air, which, en 
tering the clearance space, rapidly mixes with the gas, 
forming a highly explosive compound under a pressure 
of usually about 60 pounds per square inch. 

Before sufficient air can obtain admittance to form 
an actively explosive mixture, the piston is put slightly 
into motion for a short distance until the explosion 
takes place, whereupon the motion of the piston is 
greatly accelerated, aud the engine is put into action 
with sufficient force to enable the ordinary cycle to fol 
low on. 

The diagram (Fig. 10) was 
engine, and it shows clearly the action which 
place. It will be observed that the step at the right 
hand end of the diagram is produced by the direct air 
pressure, the explosion taking place after the piston 
has been put into motion, and while the crank is at a 
very tavorable angle. This preliminary wovement by 
| direet air pressure is very important, 





satisfactory, the cyclical varia-|and an outlet opened near the flame of the Bunsen 


As soon as 
blue 


As soon as the flame indicates 


taken when starting the | 
takes | 


fae 


J 
}than the one 
| pendulum, 


| ciprocating 


| way that the 
} not only 
| CALLS ; 
| culustances 


| sions of 








| engine very greatly from what would otherwise be a 
very severe blow. 

As showing the power with which the engine is start- 
ed, we may state that the average pressure of the card 

|(Fig. 10) works out at about 102 pounds per square 
inch, throughout the stroke, while the ordinary work- 
ing explosion under full load works out at only 80 
pounds per square inch. ‘The compressed air is stored 
up by the engine itself into a small reservoir (Fig.6), the 
energy stored up in the flywheels serving for this pur- 
pose ; the gas for the moment being cut off, and when 
required, a separate charging pump is fitted, worked 
either by hand or by power, but asa rule this is un- 
necessary. 

The Hornsby-Akroyd type of petroleum engine is 
constructed by the Ateliers de Coustruction de la Meuse, 
Liége, and was exhibited in the Main Hall, where an &- 

| horse power engine working at 210 revolutions drove 
some of the ventiiating machinery, also exhibited by 
the same firm. This type is on the well known four 
cyele principle, fitted with lamp, fan and ball govern- 
or. The lamp is only employed at starting, and the 
fan can be worked by hand for the same purpose. ‘The 
petroleum tank is placed below the engine, and the oil 
is injected by a pump. In the case of this engine it is 
stated that, by improvements introduced in the vapor- 
izer since it was erected in the exhibition, by which 
the feed has been slightly increased, the effective horse 
power has been raised from 8 to 11. 

| ‘The Dresdner Gasmotoren Fabrik exhibited two petro. 

| leu and gas engines of 8 horse power and 2 horse pow- 

| er respectively and a benzine on the spirit engine of 3 


| horse power. The side shaft is worked froma spur- 
| wheel driven by a pinion on main shaft. The larger 
| engine has a petroleum lamp heating the receiver or 
' vaporizing chamber, and in the smaller, gas is ignited 
ic spark. The details of the engines are 
ti y th ‘ ! ese of the benzine e -ngine, 
lenm spirit, 

; - ! i I 

+ 
tical, setuiporss r} 


ter are fitted with a may 

the other motors are conatemebetlba tor tube ig 

slide valve gear bas been adopted for the gas motors . 
the others are provided with conical valves, The 
characteristic features of the gearing are not easily 
deseribed without detailed references to diagrams, It 
may be stated, however, that the regulation is 
complicated than it might appear from what we shall 
have say under the circumstanees. In the hori 
zontal petroleum motors both the inlet and outlet 
valves are in the cylinder cover, The inlet valve is 
under coutro) of the rocking shaft, prominent in our 


less 


to 


illustration of the gas motor, which is substantially of 
|} the same construction, and of an oscillating horizontal 
pendulum. The crank pin visible on the right haud 


side of Fig. 11, and the links and intermediate lever in 
front, impart a to-and-fro motion to a fork attached to 
the vertical arm of the first mentioned lever. The low- 
ler part of this lever is itself forked, and embraces a 
small pivoted bar, against which a sinall projection, 
not visible in our engraving, presses at normal speed. 

The inlet valve is then opened. When the speed be- 
excessive, auother finger, projecting further 

already spoken of, strikes the horizontal 
before the first finger can touch it; the 
pivoted bar is thus tilted, and the inlet valve remains 
closed. The pendulum oscillates normally at each re- 
motion, its extremity being raised by a lit- 
tle roller which we see to the left of the pendulum. At 
high speed this oscillation becomes more energetic; 
this action renders the regulation more sensitive. The 
pendulum is adjustable for various speeds by means of 
the counterweight on its right hand extension. 

The exhaust valve is opened in a similar way. Its 
spiral spring is weaker than that of the inlet valve; it 
will, therefore, be automatically raised by the suetion 
stroke of the motor, when the inlet valve does not work 
at excessive speed. In addition to the main inlet valve 
already spoken of, there is, for oil engines, an auxiliary 
air valve whose spindle is continued downward. This 
projection strikes against a pin of the oil valve. ‘This 
coupling of the air and oil valves insures that no air 
can enter before the oil valve is opened. The oil passes 
through fine apertures. The flame of the ignition tube 
does not surround the whole vaporizer, but plays about 
part of this device only, so that the vaporizer will not 
become too hot. The oil feed is regulated by means of 
the curved lever, which we notice on the left of the 
illustration. 

Por the gas wotor illustrated the regulating pendu- 
lum is somewhat simpler. The starting gear comprises 
a lever, by means of which a disk is displaced in such a 
lever actuating the exhaust valve is struck, 
as in regular working, but by two 
there will be no compression under these cir- 
The cylinder, cylinder cover and the 
valve chest are jacketed. We give above the dimen- 
afew motors. The brake horse powers are in 
all cases considerably higher than the nominai powers, 

We are indebted to Engineering for the euts and par- 
ticulars. 


comes 


by one cal, 


‘THE STEVENS VALVE GEAR FOR MARINE 
ENGINES 
By ANDREW FLETCHER, Hoboken N. J., Member of 


the Society. 

It has been urged upon me that the Transactions of 
the American Society of Mechanical Engineers should 
contain some record of the origin and introduction of 
the form of valve gear for beam engines which has 
grown to be so general in the sidewheel practice of the 
marine engine builders of the eastern section of the 
United States, and of which the firm with which I am 
connected has been for so many years an advocate, 

| have thought that this could best be done by 
getting from Mr. Francis B. Stevens a communication 
to me in which this history should be included, and 
which I might illustrate by drawings from more recent 
practice. Accordingly, two letters are appended here- 
with, and the drawings are self-explanatory. 

I may be permitted to add that Mr. Stevens is eighty- 
seven vears of age, and is still an enthusiast upon 


® Paper presented at the New York meeting (December, 1897) of the 


as it relieves the | American Society of Mechanical Engineers. 
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Che patent was renewed in 1855 and expired in 1862 
its validity was never attacked, and none of its claims 
vas infringed during the twenty-one years of its exist 
separate eccentrics for the 
team and exhaust valves have been frequently applied 

cou bination with the Sickles, the Allen, and other 


In the course of the year 1840 [ applied the cutoff to 
vines of eight steamboats, namely the ** \lbany, 


De Witt Clinton,” ** Inde 


and two steamboats on the Dela 
iuftterward | sold a half interest in 
to mv father, James A. Stevens 
i842 the Stevens cutoff was applied to 
States steamer ** Fulton the 
afterward to the greater portion of the 
wheel vessels of war of the United States Navy 
In 1845 it was applied to the steam frigate ** Missouri.’ 
made by my father and mvself 
Department, required that the cutoff 
vijustable while the engines were in 
devices made at the works 





made to vibrate during 
interval, without either toe communicating 
1 to either valve 

The connection of the cog wheel and rack, in the 
manner set forth, for the more completely effecting our 


his connection was never used, being found 
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great 
the great lakes 
1 add the following account of the early us¢ 
expansion of steam and,of the valves used on 1 
lantic seaboard 
Watt, the creator of the steam engine for uses 
puliplig, Was 
utilizing the expansive action of steam in the cy] 
off from 
Small in 
London, 
put the idea 
the Shadwell Water Works 
He patented the application of this principle in 
third patent, dated March 12, 1782, and in the spe 
eation and drawing clearly and beautifully illustrat 
a diagram the prineiple of expansion ‘al 
He thereafter applied this principle to 
of the single-acting pumping engines that he ma 
eutting off the steam by the main steam valve, a 
one-half to two-thirds of 
on the downward 
the piston being in equilibrium on the 
Farey, 352) 
although 


acting 


than 


when 
letter to Dr 
Steam 
| the first to 


by 


page 347) 


from 


double 
patent 


Engine, 























Toes and Wipers for Stevens Cut-Off 
Steamers Albany and New York. 


Seale } 
Scale 16 


H 
“” | 

B 7 ~  — 

a I rR 


GF 


| 








the paddle and poppet valve on the ocean 






P F 


y 


Ma 








on the Hudson 


Spring, opposite 


machinery of smaller 


on the engine of the steamboat 
nited States Navy, 


Inches in diameter and 9 feet 
was 40 Inches diameter 


bv substituting 





quently a shorter 
to have complete owner 
‘Oompanied the patent 


The patent was granted 


of an additional and separate 
shaft to raise the steam | 
several methods 





oes are affixed to the 








change the angle of the toes, the position of the arm 
pin, and the lead of the eeeentries. This vessel was the 


Perry’s squadron on the 


to Japan in 1853-54. And Mr. 
Martin, afterward engineer in chief of the 
reported that this adjustable cut 
off worked perfectly during the whole cruise, lasting 
: The eutoff has been made adjust- 
able on river steamers by this and other plans; but 
the advantage gained has not been considered equiva- 
lent to the increased complication of the machinery. 
Previous to and during the civil war the cutoff was 
on juany large ocean steamers. 

The advantages gained by the Stevens cutoff over 
were: First, the saving of a 
portion of the steam in the space between the butter- 
valve and the main valves ; secondly, the use of two 
eccentrics allowed the lead of the exhaust valve to be 
greatly advaneed, by which a quicker exhaust was ob- 
reversal of the strain on the 
piston at the end of the stroke was more gradual and 
with less jar on the bearings 

The Stevens patent, whether under the combined 
first and second claims or under the first claim alone, 
can be said to have been in universal and exelusive use 
beam engine paddle’ wheel steamboats in the 
United States since the expiration of the patent thirty- 


substitution of the screw, with its 
quick-moving engine and slide valve, has superseded 


1800, 


by 
miles an hour. 
In Operation ; 


ing 


Dunham & Company were applied to quickly | in fact the only maker of them in the world during the 
long period that elapsed between their introduction 
and the expiration of his extended patent in the year 
he never used steam expansively on 
engine (see Farey, 
The engine that Fulton bought from 
and which he placed on the 
operated by Watt’s hand gear, as shown on Plate XIII 
of Farey’s treatise. 

It was very ingenious, but complicated, made almost 
entirely of steel tempered blue, and was operated by 
tappets and detents. 
gear, to enable it to cut 
engine, was ever made by ; 
engines of all the numerous vessels that 
were copies of the one he bought from Watt. 

When about eleven vears of age I frequently saw the 
‘Lady Richmond,” built 
Their speed was about four and a balf 

I also frequently saw Watt's hand gea 
and remember on 
the detents fail and the engine instantly stopped. 
lead could be given by the hand gear ; 
were carried past the centers by a flywheel. 
Fulton’s steamboats had flywheels geared two to one, 
thus increasing the force of 
In the year 1814 Robert L. Stevens built the steam 
boat ** Philadelphia * on the Delaware, the engine hay 
hand 
vented the camboard cutoff, previously mentioned, and 
attached it to this engine as a separate cutoff. 


steamboats ** Fire Fly ” 
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see Farey’s Treatise o 


in operation, which he di 


stroke 


Watt 
rotative 
dated Oetober 25, 1781, and although 


many of these engines, of nany different sizes, and 


note 


No modification o 
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was made by a butterfly valve placed on the steam 
pipe at its junction with the steam chest, and operated 
by two cams on the main shaft, pressing against the | 
eamboard and connected to the butterfly valve, and | 
to 1 strong spring on its arm by a 
incl: diameter. The length of the cutoff corresponded | 
to that of the cams, and the motion was exceedingly | 


rapid. He at the same time inereased the pressure | 
froiu 24g to 10 pounds per square inch. This cutoff was | 
very suecessful and remained in use on all low pressure | 
steamboats in this country long after the hand gear | 


ot Watt had been superseded by the eecentric of Mur- 
dock, and up to the introduction of the Stevens cutoff | 
S40 Yours truly, 

Mr. Andrew Fletcher. FRANCIS B, STEVENS. 


Holt oxen, N. J , April 2, 1897. 
vy Dear Mr. Fletcher: | also send the following ae- 
eount of the eecentric, deriving its motion from the 
shaft whieh superseded the plug tree, tappets and de- 
teuts of Watts, and was applicable alike to poppet 

id slide valves ; and also add an account of the slide 
valve 

"hese were both patented by William Murdock, the 
oreman and partner of Watt, in 1799. The D slide is 
shown on Plate XVI of Farey ; and in another form, 
ow generally used, by Fenton, Murray & Company, 
on Plate XVILL. 

A notable circumstance in regard to the slide valve 
is that up to the year 1838, although it was then in 
universal use on the locomotives and marine engines 

England, and also on the locomotives of this country, 

had only sufficient lap, or cover, as it was then called, | 
to prevent the steam from blowing through the eylin- 
der. ‘The Chevalier de Pambour, in his famous treatise | 
on the English locomotive in 1836, gives a drawing ot | 
the valves then in use on them, showing little or no| 
lap; and although he writes very fully on the lead, he} 
makes no mention whatever in his treatise of the lap 
or of its effect. 

In the vear 1838 the eighteen locomotives of the Cam- 
den & Amboy Railroad had one-sixteenth of an inch 
lap. Inthe same year the steamer ‘Great Western” 
made her first passage. Her engines had the D slide, 
with little or no lap, and carrying two and a half} 
pounds pressure per square inch. She had a separate 
cutoff valve somewhat like the camboard, but it was 
never the low pressure of steam rendering it 
almost useless 

] have not met with an account in any publication, | 


used, 
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l}are time-honored 


OLD TIME PHARMACY. 
THE druggist’s vocation is an honored calling in every 
civilized land, and its followers hold high places in 
very community. We have only to turn back the 
pages of the law records to find that a few centuries 
ago its followers were a guild of minor importance. 
Before that the druggist was viewed as a creature 
familiar with the Evil Spirit. Still farther back he 
was a wizard or medicine man, and beyond that point 
he is not to be found by modern sience. 
The history of pharmacy has never yet been written. 
All that we know of it is gathered from a passage in 
one book, and a reference in another, by a law in one 


| country or an edict in a second, by ancient city ordin- 


ances and, queerest of all, by those invisible things we 
call words. Etymology and philology throw more light 
upon the subject than any vook ever written. 

Nearly all trades and callings have at least two names 
indicative of as many origins. Thus, the toiler at the 
loom has sent down through the ages the familiar 


names of * weaver,” “ webster” and * weber.” Teach- | 
ing is represented by teacher, tutor, instructor, pro- 


fessor and pedagogue, while the pharmacist, as if to 


show the importance of his profession in the social | 


economy, can point to the long list of druggist, phar- 
macist, pharmaceutist, pharmacologist, pharmacogra- 
pher, pharmagnosist. apothecary, leech, chemist, chym- 
ist, physic and pharmapolist. Each of these words 
carries a little lesson of its own. Druggist and drug 
terms, and are found far back in 

In the prologue to the ‘ Canter- 


English literature. 
great master, Geoffrey Chaucer, 


bury Tales,” that 
writes : 
* There was also a doctour of phisik, 


Fu' -°~ badde he his apotecaries 
To sec” ‘ragges and his lectuaries. 


ORIGIN VF DRUGGIST. 


The root of druggist seems to be the same as of the 
word dry, and undoubtedly refers to the fact that 
nearly all the drugs in the dark ages were dried before 
being used for medicinal purposes. It is of interest to 
notice in this regard that the old English root has 
been adopted by the French, Spanish and Portuguese 
to indicate the same cailing, showing presumably that 
long ago our own race had attained so high a superi- 
ority in pharmaceutical iatters that the name of their 
calling was adopted by alien tongues. 








century, and was taken in all probabilities from the 
French and Spaniards, who had obtained it from the 
Moors of Grenada. In the Moorish civilization the 
doctor was a chemist and a pharmacist. In the time 


| of the Abencerrages they were the leaders of the scien- 


| 
| and that the standards of education had been raised to 


tifie world, and their proudest title was chemist. 
Its adoption by the pharmaceutical calling shows 
that great progress had been made in the profession 


an appreciable extent in the preceding or seventeenth 
century, 

The term leech does not come, as is generally sup- 
posed, from the name of the aquatic worm, but from 
the older English or Saxon word laece, a healer, The 
name of the worm probably comes from the same root, 
as the leech was used at a very early period to reduce 
inflammation, local and general. The word in its pro- 
fessional sense went out of use in the Addisonian period 
and is kept alive to-day by reason of historical or poet- 
ical associations. 

The best drug names are those derived from the old 
Greek word Pharmakon, meaning medicine, viz.: Phar 
macy, the place where medicine is sold; pharmacist 
and pharmaceutist, he who sells it; pharmacology, the 
science, and pharmacologist, the master of the science ; 
pharmacography, the description and classification of 
medicines, and pharmacoygrapher, the deseriber. Then 
there are the little-used words pharmacomathy, phar- 
macognosis and pharmapolist. 
| The term physic, like its derivative adjective physi 
|cian, was at one time applied to the apothecary. This 
use has passed entirely away, but was just as accurate 
| as the present use of the word in the sense of a doctor 
: medicine. 


As apothecary has passed from the meaning of store- 
keeper to that of pharmacist, correlate change may be 
found in the development of the word surgeon. It is 
derived from the Greek cheir-ourgia, meaning working 

| with the hands, or massage. The Latins adopted the 
|word in the form chirurgia, meaning both a masseur 
and a bone setter. This became the chirurgeon of the 
Norman French and surgeon of our present speech. 
Surgeons had a similar history to that of the apothe- 
cary, as they were incorporated in 1540, along with the 
|barbers. The small differentiation that existed be- 
| tween callings may be gathered from the fact that in 




















“i. 
— — 
—. 
, 2) 
: =F 
ae a 
>} 
a, . 
ee (53) 
——_] tJ 
| oa 
| ne 
——1 ‘ 
jf 
letcher Fletcher 
Fic. 7. 


up to the year 1838, describing increased lap either in| 
text or drawings. 

The link motion was applied to the slide valve about 
that date. And in conjunction with it, in the course 
of a few years, the lap was gradually increased to its 
present extent, both liberating the exhaust in advance 
of the admission of steam and forming the efficient ex- 
pansion gear in use on locomotives and screw steamers, 

Yours truly, 
Mr. Andrew Fletcher. FRANCIS B. STEVENS. 


Our practice with the Stevens cutoff at the W. & A. 


| meaning in that language was storekeeper. 


Apothecary comes, of course, from the Greek. Its 
The root 
**thek” is found in such words as bibliothek and glyp- 
tothek, the one being the equivalent of library and the 
other of a hall of seulptures. ‘* Apo” is a mere prefix, 
so that apothek may be regarded as the Greek equiva- 
lent of the German “lager,” as seen in lager beer, or of 
the English ‘‘storage,” as employed in the expression 
a cotton-storage. Where and when it assumed its pre- 
sent meaning is difficult to determine, but was proba- 
bly in Rome during the reign of the later Cesars. The 
Romans carried it to all parts of Europe, so that it is 


Fletcher Company has included its installation on | found to-day in about the same form in every Conti- 


over two hundred steamers new and old and large and 
small. We try to find out the amount of work required 
of the engine, and the necessary steam pressure, and 
then set the cutoff to suit. With the fixed cutoff, the | 
owner need only notify his engineer of the proper 
steam pressure, and he runs with his throttle wide 
open. This plan gives a steadier and more reguiar 
running of the boat upon its time table than will be | 
secured from adjustable cutoff in not too competent | 
hands. 

Not long since the writer was upon a steamer in New 
York Harbor, for which we had made a new cylinder | 
and front in 1855, and had then applied the Stevens | 
gear. It remains in good working order, and has | 
viven no trouble. With very fast running engines | 
the wipers are made slightly different in shape, and we 
put springs on the lifting rods so as to force the toes | 
to follow down the wipers. But we have never had | 
any trouble to make the cutoff work satisfactorily. 

| do not wish to be understood as opposing adjustable | 
cutoff gear. We have made and fitted a large number 
of engines with Sickles’ dashpot cutoff with adjustable 
gear with most excellent results. But there are often | 
advantages in having so simple an arrangement as 


that which increases the speed by increasing the 
pressure, and which diminishes it by closing the 


throttle. 


A German firm, it is reported, has placed upon the 
market samples of pr» ingotin, derived from coal tar, 
which prom? 
other dyes 
Vegetable in 
00, chiefly de 


med to the extent of $15,000,- 
ndia. 


| well as medicinal character. 


| nental language. 
That the word apothecary was clearly synonymous | 


with pharmacist may be doubted. In 1606 the apothe- 


caries were incorporated in England by a special act of | 


Parliament. Queer as it may seem, they were not in- 
corporated alone, but along with grocers, and it was 
not until 1617 that they obtained their great charter. 
Their classification with grocers would seem to indicate 
that they carried stocks of goods of non-medicinal as 
Under the second charter 
they had the right to practice medicine, and, to their 
credit be it said, they did so well as to cut seriously 
into the profits of the physicians of that period. In 
1650 the latter began to fight the apothecaries and 
tried to annul or modify the charter. They failed, 


| however, in the attempt, and from that time until the 


present day an apothecary in England is legally enti- 
tled to charge for his medicines, for his advice, and, 


| what seems queerest of all to an American, for attend- 


ance upon a sick person. 
LONG BATTLE WITH CHEMISTS. 

Although the apothecaries fought strongly for their 
rights to practice medicine and against oppression in 
their calling, yet in the next century they assumed a 
different attitude and fought the chemists and drug- 
gists, who had come into being and were regarded in 
England as uiembers of a different industry. This 


| 
trouble began in 1720 and lasted nearly up to the pre- 


| 


lant the vegetable indigo, as} 
ipplanted by the same source. | gists” on the other. 


sent century. Even to-day an incomprehensible dis- 


| tinction is drawn in Great Britain between the apothe- 


caries on the one side and the “chymists and drug 


The term chymist or chemist as used in pharmacy 


t Se 7 
104" \ 
i 


Fig. 8. 


_—-— +— 


| the fifteenth and sixteenth centuries there were apothe- 
varies who acted as medical men, prescribed and put 
up medicine. There were surgeon-apothecaries, who 
did all these things and also set bones, acted as obste- 
tricians and engaged in small operations. There were 
surgeons who did not prescribe, but only operated, and 
surgeon-barbers, who performed minor operations and 
used medicines in their practice. Barbers were for- 
bidden in the sixteenth century from engaging in any 
operation more serious than leeching, cupping, bleed- 
ing, pulling teeth or treating boils. 

Out of this curious mixture has come the present 
| profession. It must not be supposed that the medieval 
| apothecary was inferior intellectually on account of 
the extraordinary industrial conditions of the time. 
| On the contrary, he was one of the ‘most cultured men 
of that period. Those of whom we have any accurate 
| knowledge were acquainted with herbalism, which was 
| the medicinal phase of botany, with alchemy, materia 
|}medica, pathology, anatomy, physiology, astrology, 
| toxicology and at least two languages. Some of them 
| worked upon the elixir vitae and the panacea, just as 

the sordid alchemist did upon the philosopher's stone. 
| Others studied and experimented with roots and herbs, 
and brought new remedies to the notice of the medical 
world. The first use of toothache grass (Ctenium ame- 
ricanum) and of the toothache tree (Xanthoxylon frax1- 
neum) was made by the pharmacist. It was a medieval 
apothecary who rediscovered the famous Greek reme- 
dy, opodeldoc, and who applied it in the form of plas- 
ter, liniment, pills and soap. In the early Christian 
era hellebore was a favorite remedy, especially in all 
|eases of mental sickness. It varied so largely in its 
| action that no one could predict the results of its em- 
|ployment. It was the pharmacist who studied this 
| problem and found that hellebore was a widely dis- 
| tributed plant and had any number of varieties. 
FANTASTIC DRUG STORE LATIN. 

| The druggist of the seventeenth century could do 
more than most druggists to-day. He could distinguish 
at a glance between the six varieties of hellebore, which 
he called the black, the white, the stinking, the false, 
the winter and the green. There was no wholesale 
druggist in those years, and nearly every practitioner 
was his own manufacturer. In the equipment of the 
ancient pharmacist there were alembics, crucibles, re- 


came into vogue in the early part of the eighteenth | torts, sublimers, stills, compound stills, beakers, lixivi- 
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ators and all the other paraphernalia of the alchemist’s 
laborator,s It was the druggists who taught the peo 
ple of Seotland how to distill Seoteh whisky and of 
Ireland to make the potheen. They had a high love 
and respect for their calling, and preserved a speaking 
knowledge of the Latin language for centuries rhis 
they developed into the fantastic tongue which is no 
longer spoken to-day, but read and written by every 


physician and pharmacist.— Mail and Express 


DUCKS AND THEIR STANDARD BREEDS 
THE farmers of the United States were indebted to 
the United States Agricultural Department for the 
very interesting article mn Standard Varieties of 
Chiekens published in the ScCIENTII \MERICAN 
SUPPLEMENT, No. 1023 \nd we herewith continue 
the publicat m of the series with an interesting articl 
on the standard breeds of dueks of the United States 
and their management, prepared by Mr. George | 





Fie. 1 THE WHITE PEKIN DU‘ 
Howard, secretary of the National Poultry and Pigeon 
Association, and published by authority of Dr. D. E 
Salmon, the Chief of Bureau of Animal Industry, in 


Farmer's Bulletin, 64 


There are ten standard breeds of ducks raised in this 
country, as follows: The White Pekin, White Avles 
bury, Colored Rouen, Black Cavuga, Colored Muscov\ 
White Muscovy, Gray Call, White Call, Black East 


Indian, and the Crested White 
Of these breeds the first six are considered 
to raise; the two breeds of Calls and.the Black Indian 


prontable 








Fie GROUP OF WHITE 








are bantams, and are bred more for the show room, 
and the Crested White are purely ornamental 
WHITE PEKIN DUCKS 
Of all ducks for farm and practical purposes none 





stands higher in popular esteem than the White Pekin 
It is valuable to raise on a large seale, and the most 
*Abridged by Prof, John Michels, late U.S. Department of Agriculture 
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asily raised of any It is a very timid bird and was 
first ported from China in the early seventies. The 
Pekin duck has a distinet type of its own and differs 
from all others in the earriage and shape of its body 
its legs are set far back, which causes the bird to walk 
in upright The standard weight of the 


n position 


udiult drake is eight pounds, the duck averages seven 
pounds 


I'he flesh is very delicate and they are con 


—GR 


Fia. 


unong the best of table fowls. They are 


the number of eggs varies from LOO To 


sidered to be 


also good lavers 


is0 each for the season. The eolor of the bill is im 
portant t should be of a deep vellow color, without a 
trace of color other than vellow. The birds cannot sus 
tain flight and are non-setters, 
rHE WHIT! YLESBURY DUCK, 
The White Aviesbury lucks are second only to the 
popular Pekins for market purposes, and are bred in 


England in large numbers, but are not so numerous In 
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DUCKS Fig. 4. 








These ducks receive their name from 
the county town of Buckingham, in Eng- 


this country 
Aviesbury, 


land. They are of large size. The male weighs from | 
nine to ten pounds and the female seven or eight: 
birds Weighing sixteen pounds to the pair are the 
average 


| HEAD OF AYLESBURY DUCK. 


The head of the Aylesbury duck is long and neatly 











TRIO OF COLORED ROUEN 
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». 1151. 29, 1898, 
| formed, the eyes of a deep leaden hue, the long, wide 
| bill of a pale flesh color or pinkish hue, and free fron 


dark spots, the presence of black being a disqualitica 
tion. The neck is slender and gracefully curved "| 
body is long and oval, the breast full and round - the 
strong shanks are of brilliant light orange color, 1} 
wings strong and nicely folded. The Pekin can 
{readily distinguished from the Aylesbury by the co! 
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OUP OF WHITE PEKIN DUCKS. 


of the bill, the former yellow and the latter a 
delieate pink or flesh color. 

For farm purposes the Aylesbury possesses the many 
vood qualities of the Pekin and can be bred with the 
same One advantage of the Aylesbury is that 
it is easily acclimated, thriving in every country and 
climate. Other points are its early maturity, great 
hardiness and large size, great prolificacy and real 
beauty. The plumage of an Aylesbury is a pure spot 


as is 


SUCCESS, 


ess white and the standard weight of the adult drake 
is nine pounds, ducks eight pounds. 
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DUCKS. 








THE ROUEN 

The colored Rouen duck said to have come 
originally from the eity of Rouen, in Normandy, and i- 
deservedly popular in this country. Without doubt, 
the Rouen is closely related to the Mallard duck. The 
plumage alone would make good this belief, but the 
shape of the domestic Rouen duck has been greatly 
modified from that of the wild Mallard, the body grown 


DUCK. 
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jong and heavier, with a tendency to drop down at the | body is deep and broad, the under part and sides being | on Cayuga Lake. This is sometimes called the black 


rear. The wings have lost the power of flight which 
their wild ancestors possessed. The plumage, however, 
remains alinost the same 

The Rouen will be found a profitable bird to raise on 
the farm, a good market bird with delicate flesh, and 





PAIR OF BLACK 


FIG 5 





a beautiful gray. 


clothed in attractive plumage pleasing to the eye, are throughout. 
market, and they are never seen on any farms where 


as much fanciers’ fowls as any of the varieties of chick- 
ens, yet they are of much value as market birds. The 
only objection to them is their slow maturing qualities 








PAIR 


Fig. 7. 
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ducks are raised for profit exclusively. 
are splendid birds for a restricted range and breed well 









Both the Rouen drake and duck, | duck, as its plumage should be a lustrous black color 


It is not considered a profitable bird for 


The Cayugas 


OF WHITE CALL DUCBS. 





se ~d —S— 


Fig. 8.—PAIR OF CRESTED WHITE DUCKS. 
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Fie. 6.—PAIR OF WHITE MUSCOVY DUCKS Fig. 92—NEST OF WILD DUCK. 














Fie. 10.—HOUSE FOR BREEDING DUCKS, SHOWING WATER RUNS. 


easily fattened 
colors. The standard bred Rouen drake has a 
finely formed head with rich, | 

bill long and broad, 
the tip, the neck lor 


overed with the + ustrous plumage. 


The eggs are not large and of divers and their dark pin feathers. 


istrous, green plumage, 
i-vellow color, black at 
ier and neatly curved, 


The average weight of 
very the adult drake is nine pounds. 
rHE BLACK CAYUGA DUCK. 


We now come toa distinetly American duck, the Black 
The Cayuga, first found in the central part of New York, | 


in confinement, quiet and docile, with no disposition 
to stray away. The head of the Cayuga is small, bill 
rather short and broad. of dark color; eyes, dark hazel. 
The wings long and carried smoothly close to the body. 
Shanks, toes and webs are black. The average weight 
of a drake is eight pounds. 
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rHE MUSCOVY DUCK 
The white and vlored Museovy dueks form a dis 
tinet genus They are found wild in the warmer 
parts of South America, and in Brazil are extensively 
domesticated and mueh prized. Wild Muscovies are 
wily frightened and very good fliers They even fly 
nto trees when alarmed and remain there. They als 
build nests in branehes of trees and also in hollows 
near Water Muscovy dueks are very unsatisfactory 
birds to keep on the farm with other poultry, on ae 
count of their quarrelsome nature. In a wild state 
thev fleht desperately and the domestic duck appears 

to inherit the quarrelsome disposition 
Che head of the drake Muscovy is rather long and 
curs ered corn Tike fap ‘ th Orgy, crestlike feathers, which 
rise and fall when the bird is alarmed. The face is the 
most distinctive part of these ducks, the cheeks being 
naked, with a searlet fleshy space around the eyes 


he white variety of Muscovy is a pure white through 
out 
rHE CALL DUCK 
Che gray and white Call Ducks are bantams, and are 
bred more for faney than for profit; and it is only a 
choice of plumage as to which is the better of the two 
he wrav eall is very similar in color of plumage to the 
Rouen duek, and sometimes it is ealled the Bantam 
Ronen and the white is generally called the Bantam 
Pekin 
In breeding Call Dueks, smallness of size is the first 
consideration The bead is fall and round, bill short 
and broad, and the body short, round and compact 
with medium-sized wings, thighs short and the shank 
also The wray call is a beautiful little bird, with rich 
lustrous green head and neck, with a white ring on 
the lower part of the neck The bill is greenish 
vellow color, the shanks, toes and webs are orange 
brown The White Call is pure white in plumage 
throughout, and feathers of any other color will dis 
quailty il 
rHE CRESTED WHITE DUCK 
The Crested White Duck may be ealled an orna 
mental duek, much the same Polish chickens. They 
ire not bred to any extent in this country, seldom seen 
in the show rooms and have no especial value to the 
farmer These ducks have a medium-sized head and 
bill and a large, well balanced crest upon the crown of 
the head. The shanks, toes and webs are of a bright 
orange color The standard weight is about seven 
pounds. It is only within the past ten years that 
duck raising has developed into a flourishing industry 
Prior to that time the duck was not considered a 
protitable fowl to,raise, its flesh not being highly prized 
by the masses \rtificial incubation and brooding, 
combined with judicious feeding, have now, however, 
been instrumental in developing the industry. The 
season tor raising ducks is six months—from February 
to July . 
The methods employed by successful farmers, the 
most approved buildings, appliances, feeding and care 
are all treated in detail in this bulletin. Mr. G. F 
Howard claims that ducks can be suecessfully raised 
without water, except what is given them to drink, and 
it is stated there are plants where thousands of ducks 
are raised in this tanner But it is a matter in dis 
pu und some breeders use water and allow the ducks 
the full freedom of it, in which case the birds are 
prettier and have cleaner plumage 
MODERN DISTILLATION OF WoOodDdD, FOR 
THE PRODUCTION OF ACETIC ACID, 
Wood SPIRIT AND ETONE IN A 
PURE FORM 
M. KLAR (Chem, tnd., Jour. Soe. Chem. Ind.) states 
that although the primitive method of making char 
eoal by charring wood in heaps Meiler) is no longer 
earried on in Germany—the carbonization being now 


almost exclusively conducted in retorts for the purpose 


of obtaining at the same time acetic acid, wood spirit, 
md acetone—the old process is still verv generally 
vorked in other countries where forest lands abound 


efforts have 
ilth to better 


Recently, however 


to turn forest 


been made evervwhere 


wer account, aud in this re 


spect America has led the way by starting a large num 
ber of works for the carbonization of wood with special 
reference tothe production of acetate of lime and wood 
spirit. Russia is also making rapid progress in this di 
rection \ceording to private information communi 
‘ated to the author by Titschenko, the carbonization 
of wou. carried on almost exclusively, and in a most 
primitive manner, by Russian peasants in the govern- 
ments of Welsk, Vologda and Archangel, in the crown 


forests, and the forests of the apanage resorts. Latterly, 
however, great changes have taken place, partly owing 


to the rapid development of the Russian textile indus 
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waste, sawdust and the like. The carbonizing plant 
with horizontal retorts is the one generally adopted in 


Germany The retort consists of a wrought iron cylin- 


drical vessel, tothe front end of which an iron charging 
door, working on hinges, is attached, the volatile pro 
ducts being carried off by a pipe at the back. The 


size most usually chosen renders it possible to work off 
two charges in twenty-four hours, the retort being ca 
pable of taking two billets lengthways. The charging 
is effected by manual labor—mec hanical contrivances, 
as used in gas making, not having as yet been applied. 
Each furnace contains two retorts, the flues and arches 
being arranged so that the flame does not play directly 
on to the retort. The retorts are heated by the gas 
liberated from the wood, which is aided by a coal fire 
Wood tar is used when its market price is lower than 
its fuel value. Other sources of heat are superheated 
am and hot such as carbonic oxide, carbonic 
anhydride, nitrogen, generator—and water gas. Al- 
though when using superheated steam it is possible to 
control the temperature more accurately and attain 
vreater uniformity, its adoption in practice has not 
been attended with profitable results, owing to the 
fact that it enhances the cost of the entire apparatus, 
as the vessels must be strengthened in every part. 

To economize heat, the ovens are usually arranged in 
groups and joined together, the furnace gases being 
utilized, before they escape to the chimney, for heating 
evaporating pans, drying chambers and ‘the like. * By 
working the retorts in batteries and introducing the 
charges at different stages, so that the distillation is 
completed, say, in the first retort as the last is receiving 
the process is facilitated and the labor utilized 
more judie iously. The chareoal is transferred by va- 
rious mechanical contrivances to wrought iron coolers, 
advantage being frequently taken of an iron disk to 
which a chain is attached. This is drawn to the front 
after the carbonization is completed, the charcoal fall 
ing into the subjacent cooler. The pipe destined for 
carrying off the gaseous products is led to the conden 


ste LASeS, 


its load 


ser, each containing two coils for cooling the gases 
from two retorts. The worm consists of copper pipes, 


which are placed at a certain inclination. The elbow 
pieces connecting the pipes are on the outside of the 
condensing tank, and, being readily disconnected, the 
pipes can be easily and efficiently cleaned. On distill 
ing woods yielding much tar, a tar separator is inserted 
vet ween the retort and the condenser. To prevent any 
return of the gas toward the retorts a water seal is em 
ployed. The erude acetic acid is collected in wooden 
vats or underground tanks lined with planks, in which 
it is allowed to settle as long as possible to separate all 
tarry matter—an acid which has been well settled offer 
ing numerous advantages in its subsequent treatment. 

For the carbonization of wood in vertical retorts the 
condensing and separating plant is similar to that used 
in the of horizontal retorts. The retorts are 
wrought iron cylinders set in pairs in brickwork, spe 
cial provision being made to prevent injury to the re 
tort by direct contact with the flame. A crane travel 
ing on rails above the brickwork lifts the retort out of 
its bed, after the charge has been worked off, and con- 
veys it to the charcoal store; while another retort, pre 


case 


viously charged, is immediately lowered into the va- 
cant space with a second crane. The heat radiating 
from the brickwork is thus economized and the neces 


sity for providing charcoal coolers obviated. The pro- 
duct is said to be greater and of superior quality. Such 
an installation however, very costly, as twice the 
number of retorts is required, and the frequent remo 
val of the retorts gives rise to greater wear and tear. 

For distilling the wood of coniferous trees, an ar- 
rangement for separating the oil of turpentine and 
resin is required in addition to the usual condensing 
apparatus. For this purpose Hessel’s thermo boilers 
are used ; they are vertical retorts set in brickwork, the 
flues being arranged so that the shell of the retort only 
is exposed to the fire, the bottom being protected. The 
retorts are stationary and carry the necessary mount 
ings for removing the gaseous products and introduc- 
ing steam, superheated or otherwise lismediately 
above the bottom of the retort provision is made for 
discharging the charcoal after the carbonization is com 
pleted. The more volatile products, before entering 
the condenser, are passed through a separator or aseries 
of separators, in which the tarry constituents are col 
lected, while the fused resin and the heavier products 
are carried away through a pipe near the bottom of the 
retort. The pipe which conducts the gaseous products 
to the condenser is connected with two coolers, one ot 
which condenses the oil of turpentine and the other 
the ordinary products, such as acetic acid, light tars, 
etc, 

For the production of oil of turpentine, the retort is 
heated at the commencement of the carbonization by a 
gentle fire, the operation being aided by the simultane- 
ous introduction of steam, which is eventually super- 
heated. Before condensing the gaseous produc ts they 


trv, but tinly on aeeount of the increase in the im- | are passed through milk of lime. When the distillate 
port duty on acetate of lime and acetic acid in 1891 ceases to show particles of oil, the steam is shut off and 
he eonditions which influence the vield of acetie the carbonization completed by external firing. The 
wid in distilling wood in retorts are the species and | oil of turpentine is in the first place redistilled with or- 
the nature (moisture) of the wood, the size of the charge, | dinarv or superheated steam: it is then rectified by 
the mode of tiring, the temperature and duration of distilling it under a partial vacuum to free it from 
the carbonization, the pressure in the retort and the| creosote, and finally fractionated in column stills. By 
construction of the latter, Since woods with foliage, | subjecting the resinous constituents to fractional dis- 
rrown on dry soil and felled in midwinter give the tillation, a further quantity of oil of turpentine is ob- 
best eld, well-seaso ed timber is mostly emploved, | tained. The lighter portions are successively washed 
such as oak, barked bireh, and especially red bireh. | in emulsion apparatus with soda, water, acid : again 
(Air dried wood contains about 20 per cent. of water.) | with water, and finally redistilled with steam 
he wood of coniferous trees is less adapted for the Crude acetic acid obtained from wood, the carboni- 
production of acetic acid; however, inasmuch as it| zation of which has been properly conducted, con- 
Vields oil of turpentine, resin and tar in large quanti-| tains, besides tarry substances and the homologues of 
les, special appliances for their rapid removal from | acetie acid, about 10 per cent. of acetic acid, 1 per cent. 
the retorts and their subsequent condensation have | of methyl alcohol and 0°1 per cent, of acetone. Onsub- 
been devised, Experience has proved that the best | jecting it to distillation, the tarry constituents are in a 
vield of acetic acids is obta ned by heating the wood | great part removed and wood spirit distills over. The 
cradually to & Inaximum temperature of 350%. It is| separation of the latter is effected either by a simple 
further esset » withdraw the acid vapors, as they | process of distillation or by first combining the acid 
are liberated re rapid! y from the retort, for which pur-| with a base and expelling the spirit therefrom by the 
pose exhausters are used. By allowing the gas to re- | aid of heat. 
main in contact with the heated iron walls of the retort When the sl oe lime has been sufficie ‘utly saturated 
and failing to adopt measures for preventing the for-| with acetic acid, the acetate liquor is passed through a 
ation of pressure therein, decomposition takes place filter press to se parate excess of lime and tz urry impuri- 
and loss ensues. ties. According to Black, the lime sludge remaining 
he apparatus most generally employed may be di-|in the press is mixed with sawdust, tanner’s bark or 
vided into three groups |) Carbonizing apparatus for| similar waste mate rial, moulded into briquettes and 
leaved woods, (a) with horizoutal retorts, (b) with ver-| subjected to destructive distillation, the volatile pro 
tical retorts 2) Carbonizing apparatus for wood | ducts, such as acetic acid, acetone aud tar, being con 
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gas and chareoal are utilized as 


while 


fuel. The acetate y lime liquor is evaporated in cop 
per pans. The pan is heated by a steam jacket 
contains a set of aieune to prevent the acetate 


burning to the bottom. The tarry matter separated 
during this operation and after acidification with 
droehlorie acid is removed through a sliding do 
through which the progress of the operation is. si 
ultaneously watched. ~The acetate is then dried 
suitable rooms heated with waste furnace or ret 
gases. During this operation the last traces of tar 
substances are decomposed, a gray product remaini: 
which contains from 80 to per cent. of calcir 
acetate 

The purification of crude spirit is effected by subje: 
ing ict to filtration through wood chareoal in a tows 
The object is to remove the greater partof the keton: 
tarry bodies and hydrocarbons, after which the recti 
cation is proceeded with. This is performed in colun 
stills in the presence of lime. Thestills have a capaci 
ranging between 1,000 and 3,000 liters. The apparat: 
consists of a wrought iron or copper still, a cop r r col 
denser contained in a wrought iron water tank, a cop 
per separator fitted with return pipe, a refriger: stor pore 
vided with seal and the necessary steam and water fit 
tings. To maintain a uniform pressure in the column 
a nanometer is used, in addition to which a thermomns 
ter is frequently employed to control the flow of spirit 
The water used for cooling is introduced into the re 
frigerator at the bottom, and, having reached the re 
quisite temperature, passes into the water tank con 
taining the condenser, whence it either runs away or is 
pumped to the upper part of the column, The tem 
perature of the water as it leaves the apparatus should 
be ascertained from time to time to determine whether 
it is that which experience has shown to give the best 
result. 

The first distillate, 


82 


known as first runnings, is al 
ways more or less colored. The temperature is the: 
carefully noted, together with the density of the dis 
tillate, and the receiver is changed as scon as the mid 
dle fraction, constituting spirit of the highest 
tration, begins to distill over. After this, higher 
ing products come over, their presence be sing first 1m 
ticeable by the turbidity of the distillate produced 
when water is added to it. Subsequently the distillat 
itself is rendered turbid, and eventually it comes over 
in two layers, oil and water, the quantity of the latter 
increasing until, at the end of the distillation, wat« 
only distills over, impregnated with empyreumatic sub 
stances. The fraction from which water separates oil) 
products is washed with water and the washings are 
added to the turbid distillate. The mixture is then re 
distilled in the next still with a fresh charge of crude 
spirit. The oily fractions are mixed together and re- 
distilled separately, when a further quantity of middle 
fraction is obtained. 

The treatment of wood tar for the production of cre 


concel 


osote and guaiacol is not practiced very largely by 
woodecoking establishments, most works being con 
tented with its utilization as wagon grease or for the 


preservation of timber, for which purpose it is dehy 
drated. For the recovery of its products, it is treated 
with lime and subsequently dehydrated in stills having 
a steam jacket at the bottom. The fractionation is 
effected in cast iron tar stills of 1,000 liters capacity, 
heated by a direct fire. The first product is wood spirit ; 
then acetic acid comes over. The distillate up to 150 


—known as light oils—has a specific gravity of about 
0-080, while the heavy oils distilling up to 250° have a 


specific gravity of about 1°01. Above this temperature 
the quantity of paraffin and gaseous products increases, 
and toward the end anthracene comes over. The resi 
due in the still is wood tar pitch, and forms a consider 
able proportion of the original material. For the pro- 
duction of creosote, the light and heavy oils are mixed 
together and neutralized exactly with soda to remove 


fatty acids. They are then fractionated, the portion 
distilling between 150° and 250° being collected sepa- 
rately. This is treated with a concentrated solution of 
potash or soda, allowed to settle. run off, boiled to ex 
pel hydrocarbons aud acidified with sulphurie acid 
This operation is repeated until the product is com 


pletely soluble in alkali. The final traces of phenol are 
removed by washing the oil with weak soda ammo 


or 


nia, It is then redistilled, oxidized with chromic acid 
mixture and fractionated in glass, the portion boiling 
between 205° and 220° being collected separately. This 


has a specific gravity of not less than 1°07, and 
sents the creosote of the German Pharimacopaia 

Guaiacol, which is the active principle of wood creo 
sote from beech tar, of which the latter contains about 
60 per cent., is now prepared in a pure form by subject 
ing wood creosote to distillation and treating the frac 
tion boiling between 200° and 205° repeatedly with mod 
erately strong ammonia to separate acids and phenols 
The product is then redistilled. The low-boiling por 
tions are dissolved in ether and treated with a strong 
aleoholie solution of potash. The potassium salt is 
washed with ether, recrystallized from alcohol, decom 
posed with dilate sulpburie acid and fractionated, thi 


repre 


distillate boiling at 200°-202° forming pure guaiacol. On 
cooling the latter by a freezing mixture to —10°, chemi 
cally pure guaiacol separates out. It boils 205° and 


has a specifie gravity of 1°143. According to Von Hey 
den, Nachfolger, the separation of guaiacol and creoso! 
from phenols is effected by preparing the correspond 
ing barium salts and separating the more readily solu 
ble phenol salt by fractional crystallization. Rumpt 
for the same purpose recommends their conversion into 
magnesium compounds, the phenol salt being readily 
soluble 

Stove Polish.—The National Druggist recommends 
the following to a correspondent, with the remark that 
‘it is used in France on the handsome ornamented 
wrought iron stoves and heating apparatus :” 


Bayberry or vegetable wax 8 parts. 
Plumbago, in fine powder 200 
Mineral oil. arse RTO 100 
Oil of lavender. - as eran | 

Mix. If that does not suit your purpose, try the fo 

lowing : 

Soap. . 4 av. 02. 
Boiling water 16 fl. oz. 
Black lead sufficient. 

Dt solve the soap in the water, and add enough of 


the black lead to form a paste. 
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ENGINEERING NOTES 
A new locomotive was recently tried on the Gothard 
R vilway (Switzerland). It weighs 140 tons and is cap 
ble of traveling at a speed of 110 kilometers (69 miles) 
n hour.—Uhbland’s Wochenschrift 


For the compartment carriages of express trains on | 
ierman railways a heating system has been adopted 
hich enables passengers to regulate the heat only 25 
er cent., while any regulation beyond this limit is to 


» effected by the guard, on the outside of the carriage. | 


Uhland’s Wochensehrift. 


The condition of railways in Alsace-Lorraine seems to 
‘very prosperous. Owing chiefly to the holding of 
u industrial exhibition at Strassburg, the receipts in- 
eased 14°1 percent. in one year. The number of pas- 
ngers increased 9°) per cent 





100) 2.67: 
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218 ; 
625,049. 


Was 


sumber —Uhland’s Wochenschrift. 


Some interesting facts are stated in Uhland’s Wochen 
schrift in connection with the plan of building a rail 
way from Syria to India. It seems that quite a con 
siderable traffic exists in Syria already, Aleppo being the 
meeting point of several caravan routes. About 500,000 
beasts of burden cross the Bailan Pass (between Aleppo 
and Alexandrette) every year. Fifty thousand camels 
are required for carrying to Alexandrette (the seaport) 
the annual supply of licorice for the United States. 


Acetylene gas, under a pressure of one atmosphere, 
does not explode when a spark is applied to it, neither 
does it explode under two atmospheres when a spark is 
upplied, but under a pressure of three atmospheres 
there a sharp explosion, the violenee of which in 
creases With the pressure, and we have the law: the 
ate of decomposition increases with the pressure. The 
facts are the result of an examination of acety- 
lene gas deseribed by Prof. Mixter in an American 
scientific monthly. From this investigation it is con- 
eluded that when used with care acetylene is ho more 
liable to explosion than illuminating gas, but should 
such an explosion occur the result would doubtless be 


Is 


above 


ors 


more disastrous. 
Ina recent issue The London Iron and Steel Trades 
Journal says We learn from New York that there is 


and steady export movement of tin scrap 
coast to Europe. The amount of 

by the large tinware and can 
United States is very consider- 


a very large 
from the Atlantic 
tin plate clippings made 
making factories in the 
able. 
out from 50 to 100 tons of serap tin monthly. This ma- 
terial, in most instances, is sold to exporters under a 
early contract. It is baled at the factory and shipped 
to Antwerp, from whence it sent 
works in Holland, where, by a special process, the tin 
= recovered and made into pigs, while the steel scrap is 
sold for various purposes. The average value of the 
tin plate serap, in bales, delivered at the dock in New 
York, is about 25 shillings per ton. 


is 


Improvements onthe Baltimore and Ohio Railroad, 


made since the property was placed in the hands of re- 
ceivers, are deseribed in the report for the year ending 
June 30, 1897, says Engineering News. The improve- 
ments include many new bridges capable of carrying 
the greatly increased engine and train loads, the ar- 
rangement of yards and terminals to facilitate the 


handling of freight trains, and the reduction of grades 
and curves at several points to enable heavier trains to 
be hauled at expense. Besides all this, great 
amounts have been expended in lining tunnels, pur- 
chasing new rails and track material, double tracking, 
making additions to shops and stations, and large 
additions to the locomotive and rolling stock equip- 
ment. Its reduction of the grades and curvature be- 
tween Baltimore and Cumberland, 192 miles, has en 
abled the train loads between these points to be in- 
creased at least 30 per cent. Across North Mountain, 
gzrades of 10 ft. per mile (equated for curves) have been 
substituted for grades of 42 ft. per mile, while 136° of 
curvature have been entirely eliminated. At another 
point, a series of reverse curves has been replaced by 
tangents and easy curves, while the objectionable 
“Seven Curves” have been replaced by long tangents 
and 3° curves. These improvements are, no doubt, a 
factor in the reduced cost of locomotive service, which 
was lower on nearly every division in spite of an in 
crease in mileage, the cost being 15°72 ets. per mile run 
for 31,640,000 miles, as compared with 16°38 cts. per mile 
run for 29,203,000 miles in 1896. 


less 


In a paper read before the American Society of Civil 
Engineers respecting the working of soft steel for boil- 
Mr. J L. Waddell, the author, says: All strue- 
tural metal work, whether of medium steel, soft steel or 
even wrought iron, should be punched at least 1g in. less 
than the diameter of the cold rivet, and reamed to a dia- 
meter ,, in. greater than same; and there is no bridge 
shop in existence which can turn out truly first class 
work without subpunching and reaming or drilling. 
Even when the greatest care is taken in punching the 
metal of the component pieces of long members, many 
of the rivet holes will fail to match by as muchas 1¢ in., 
ind the author has within a vear or two seen % in. 
rivet holes elongated to 14 in., merely to admit the 
rivets. Where several component pieces containing 
badly matehed rivet holes are placed together and a 
tapered flexible reamer is used to enlarge the hole suf- 
licieutly to admit the rivet, the latter cannot possibly 
fill completely the irregular hole, and, therefore, if left 
in the piece, cannot act effectively. If condemned by 


ers, 


the inspector on account of looseness, and then driven | 


out, it will, on account of its crookedness, materially 
injure the metal about the hole, and thus weaken the 
structure, perhaps doing more damage thereto than 
would the leaving in of the loose rivet. The use of the 


tapered, flexibly connected reamer is all humbug, and 
is not true reaming at all, but merely a means of mak- 
ng it practicable to get the rivets through badly 


punched holes that assemble irregularly. Real ream- 
ng can only be done with rigid reamers or drills that re- 
uain at all times at right angles to the surface reamed, 
tnd cut a cylindrical instead of a tapered hole. Sue h 
reamers as these are the only ones that ought 
employed on first class metal work, excepting, of course, 
1 confined spaces where they cannot be used and 
vhere the flexibly connected reamer must of necessity | 
be employed 


The number of passen- | 
ers arriving at or leaving Strassburg (population 120,- | 
at Miilhausen (population 80,000) the | 


Some of the more extensive works in this line put | 


to a separating | 


to be|¢ 





MISCELLANEOUS NOTES. 

Paris police statistics just published effectually prove 
|that murder does not pay, from a financial point of 
|view. They enumerate twenty-one murders, by which 
the assassins averaged $16, and all the criminals were 
| guillotined. The statistics also cite cases of over one 
hundred more or less famous murders yielding in many 
| ee ases but a few cents. The biggest ‘haul was $65, al- 
though in many cases large sums were Ov erlooked. 


Some idea of the loss to the Lake Keuka grape re- 
gion from the recent freeze can be obtained from the 
following figures given by the Hammondsport Herald : 
There are estimated to be 15,000 acres of vineyard in 
the entire region. Estimating this year’s yield at two 
tons to the acre would give a total of 30.000 tons. As- 
suming that the average price per ton for Concord, 
Delaware, Catawba and other varieties would have 
been $20, had they not frozen, the entire crop would | 
have been worth $600,000. Assuming, again, that the 
freeze damaged the total crop $5 per ton, the loss 
|} would be $150,000, 
| J. M. Hodnet, a progressive farmer living near Lilac, 
on the dividing line between Milam and Williamson 
Counties, Texas, says that the Chinese tea plant grows 
luxuriantly on his farm, even in the fence corners, and 
requires no cultivation, save being kept free — 
weeds. The plants come up voluntarily every yea 
spread rapidly, and by the uninitiated would often i 
mistaken for noxious weeds. As an experiment, Mr. 
Hodnet imported the seed several years ago from Ori 
ental China through our ambassador. He now gathers 
the leaves, dries and uses them in making a most pala 
table tea, almost, if not quite, equal to the imported 
product, 

The facts gleaned from the report of the Internal 
Revenue Department give some rather surprising fig 
ures as to the extent of the 
business of this country, says The New York Times. 
During the year covered by the report there were 
manufactured 4,048,463,306 cigars, from 75,988,866 
pounds of cigar leaf ; 4,967,444,232 cigarettes, 153,397, 
907 pounds of plug tobacco, 
cut chewing tobaeco, 83,548,984 pounds of smoking to- 
baeeo, and 12,708,919 pounds of snuff. In all, 261,417, 
590 pounds of tobacco were manufactured, from 21: 
$45,527 pounds of leaf, 16,375,883 pounds of scrap, 
840,494 pounds of stems, 80,972,213 pounds of licorice 
23,391,757 pounds of sugar, and 15,408,107 pounds o 
other materials, making a total of 416,567,733 as 


3, 
4,- 
. 


A process for spraying cloth with dye liquor for pro 
ducing ornamental effects has been brought forward 
by W. Grimshaw, a manufacturing chemist of Man 
chester, England. The arrangement is characterized 
by entire simplicity, a revolving or reciprocating brush 
being so adjusted in the machine that a bar catches its 
bristles or wires momentarily, and When these are 
released they dash the colors onto the fabric. 
practice, troughs are employed containing the colors 
to each trough being fitted a brush in conjunction with 
a bar or roller. The fabrie or material to be orna 
mented is so guided as to travel over or in front of the 
brushes, these being mounted so that their bristles 
come in contact with the color and carry some of it 
forward until they momentarily catch against the sta- 
tionary bar or roller, and as soon as released spray the 
colors onto the fabric in the form of a colored rain. 
The fabric may be printed in an ordinary printing ma- 
chine, either after or before the spraying operation, 
and with any suitable pattern. 

The largest fruit plantations in the world are in 
Jamaica. They are owned and operated by an Ameri 
can company, the area of whose fruit farm is 44,000 
acres. They own 28,000 acres and the other 16,000 
acres are held by them under lease. Their principal 
crops are bananas and cocoanuts, and last year they 
shipped 3,000,000 bunches of bananas and 5,000,000 
cocoanuts, besides other fruits, to America and else- 
where, employing ‘twelve steamers belonging to the 
company. Near Olden, on the Ozark Mountains, in 
southern Missouri, there is one of the largest and finest 
fruit farms in the world. It consists of 2,200 acres of 
land, owned by a syndicate formed of the members of 
the Missouri Hortie ulturé ul Society, and on which are 
planted 61,000 peach, 23,000 apple and 2,000 pear trees, 
with 40 acres in small fruits. There is an orchard 
at Santa Barbara, in California, belonging to Elwood 
Cooper, of an area of 1,700 acres, containing 10,000 
olive trees, 3,000 English walnut trees, 4,500 Japanese 
persimmon trees, 10,000 almond trees and about 4,000 
other nut and fruit trees. —Buffalo Evening Times. 


The canning industry has made such vast strides all 
over the world, and notably in America, that this 
method of preserving foods has formed the subject of 
inquiry at the hands of the bacteriologist. As in 
Baltimore alone 1,250,000 bushels of oysters are annu- 
ally canned, and the United States is responsible for 
120,000,000 cans of tomatoes, and of other articles, such 
as fish of various kinds, fruits, ete., in similarly large 


numbors, it is remarkable that Messrs. Prescott and 
Underwood's 8 paper, ‘** Micro-organisms and Sterilizing 


Processes in the Canning Industry,” published in The 
Technology Quarterly, should be the first contribution 
to so important a subject. These gentlemen have 
specially studied the bacterial flora of canned clams 
and lobsters which have broken down, or, in other 
words, been imperfectly preserved. In every case 
where ‘spoiling * had oceurred, bacteria were present 
in large numbers, while in no instance were any dis- 
| covered in sound cans. Sometimes only a single va- 
riety, or a pure culture of a particular microbe, was 
found in unsound cans, but usually the latter con- 
tained a mixture of several species. Nine different 
bacteria were selected and isolated for subsequent 


study, both as regards their macroscopic and microsco 
pic appearances; two of these were cocci, the re- 


These bacteria were afterward 
inoculated into the contents of sound cans, with the 
result that the latter invariably decomposed. Experi- | 
|aments were also made to test the method of applying | 
| heat to canned articles which would most effectually 
destroy the chances of these micro-organisms surviving 
‘outents. Their investigations go to 
| show that, given a proper control of the temperature, 
it is possible to preserve clams and lobsters with abso 
lute certainty and in a more perfect condition than has | 
hitherto been possibie, 


mainder bacilli forms. 











tobacco manufacturing | 


11,761,690 pounds of fine | 


In | 






FORMUL. 


SELECTED 
Solution for Gilding Brass and Copper. - 
formula has been adopted for water gilding, as it is 
termed. Fine gold, 6'4 dwts. Convert the gold into 
chloride and dissolve in 1 quart of distilled water, then 
add 1 pound bicarbonate of potassium and boil the 
mixture for two hours. Immerse the articles to be 
gilded in the warm solution for a few seconds up to one 
minute, according to the aetivity of the bath, 


Lead Arsenate-—Potato Bug Destroyer.—A new Cana 
dian insect (potato bug) destroyer is prepared by dis 
— 3 ounces of sodium arsenate and 4% ounces of 
lead acetate, each in a quart of water; these are poured 
into a vat containing 45 gallons of water, the mixture 
thoroughly stirred and water added to make 50 gallons 
jinall. A slight excess of lead acetate remains in the 
| solution; if the sodium arsenate were in excess, the 
| plants would suffer. The precipitation is carried on 
| in a very dilute solution, in order to obtain the pre- 
| cipitate in as finely suspended a condition as possible, 
so as to facilitate its distribution over the plants.— 


—The following 





| Pharmaceutical Era. 
Paint for Copper. To preserve copper from oxida- 

| tion a varnish is recommended consisting of : 

| Bisulphide of carbon............. 1 part 
TR oc cecacaretxasnk .psleteeay a * 

SS os cackinkuctnneinaren 1 
Methylated spirit........... 2 
Hard copal (a ee I 

| ‘This gives a very permanent varnish, and if several 


coats are used, preserves the copper absolutely. 


| Putz Polisher.— 
CTR cn cases coveaes 1 part 
| SDs. vncen- ¢erkaweeeenne _» * 
| REE nr re 20 
Palm oil. 60 
Liquid petrolatum neneese 4 
The iron oxide may be replaced by Venetian red. 
Both it and the rottenstone must be absolutely free 
from gritty particles.—Montreal Pharmaceutical Jour- 


nal, 


Powder for Tender Feet.—As an application in this 
condition the following is recommended by Hagar : 


NE Rs td). vans wevnsmaes 1 drach. 
OU ke 00-0v<00rsndenned 16 8 
Wheat starch..................000. 4 e 


Powdered tale....... 14% ounces. 
To be applied as a dusting powder.— Montreal Phar- 
maceutical Journal. 


Varnish for Steel (Dress Swords, etc.) 
Parte by Weight, 


| 

| ES oo 6 05 00.65 04) ab eawe oe 15 

| PINON 5 oid cece eivabicsecane-uaeeeee 10 

| - 

| ES doadebarivcininnee oes Redeweee 5 

} | | ONY TET TTP TTCET ESE C TTR Te 3 
Dissolve the whole over the water te ith in sufficient 


aleohol for the purpose. This varnish is used cold, It 
preserves the blade from rust, and is transparent 


Montreal Pharmaceutical Journal. 


Egg Powder.— 
Baking powder... 
Rice flour. 

Previous to mixing, color the 1 rice ‘flour with a solu- 

tion of aniline orange to a dark egg yolk tint ; dry, 
then mix with the baking powder.--Montreal Pharma 
ceutical Journal. 

Custard Powder. — 
Corn flour 


Perebehecsecereeeseuns l part. 


7 pounds. 
8 


Arrowroot. idceton week 
Oil of almond. 9.05c00esee- secses 20 drops. 
Oil of nutmegs. a althy jenwidnneaek a okie 10 ° 


Tincture of saffron to color. 

Mix the tincture with a little of the mixed flours; 
then add the essential oils and make into a paste ; dry 
this until it ean be reduced to a powder, and then mix 
all the ingredients by sifting several times through a 
fine hair sieve.—Montreal Pharmaceutical Journal. 


Dressing for Tan Shoes, — 


(1) Ammatto......ccceese. 1 ounce. 
GAMBONG 00s cccceves 1 ig 
Acacia een keanes l 
IES | eich dh ae bute i+, 016-40 a0 ac 2 
| Hydrochloric acid.... .... 2 
Water, enough to make 40 


Rub the annatto and gamboge w vith the acid and a 
portion of the water, and add this to the remainder of 
the water, with which has been incorporated the catechu 
and acacia : 

(2) Oil of turpentine... 
Dark yellow wax.. 
alm oil 
Oil of mirbane.. 


3 ounces, 
1 ‘ 

l 

15 minims, 


Pre Ce eeee 6 ounces. 
Linseed oil...... 10 
Spirits of turpentine 30 


Dissolve in a closed vessel by meaus ‘of a water bath, 
and add 





ee ee awa a eean's ces wees 4 ounces 
previously dissolved in 

Wateri........ 2 pints. 

Stir until cold. W ith eac bb ounce of the cream thus 

obtained mix thoroughly 

Nankin brown............ . grains 
| dissolved in 
| Rectitied spirit. ..... ‘ § drachin. 


The resulting polish is agile ~l to the leather with a 
rag, allowed to dry, and then lightly polished with a 
soft cloth.—Pharmaceutical Era. 


Liquid Pomade.—White wax 30 parts, olive oil 450 
| parts, are fused together and perfamed with 25 parts 
of oil of bergamot, 15 parts of oil of clove and 5 parts of 
| oil of lavender 
Permanent Paste for Paper Hangers.—Dissolve one 
} ounce of alun: in one quart of warm soft water. When 
cold add flour to make it about the consistency of 
cream, then add half thimble of resin and half ounce 
of sugar of lead. The above are the proportions for a 
bucket of paste. 
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paved and multiplied, sanitary engineering Was applied 
to. | was substituted for burial 
Che results and the death rate 
much decreased 

The barbarians « ut the aqueduets, the drains became 
choked, more there was a revival of malaria: 
but now the present generation has again driven away 
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rHE RUINS AND EXCAVATIONS OF a and «> peed to-day, the healthiest capital 
— y in Burope, except London 
\NCIENT ROME Prof pollen vee remarks about the Tiber are very in- 
THERE has cently been issued from the Riverside | teresting. He states that, according to Ceselli’s obser- 
Press of Messrs. Houghton, Mifflin & Company, Cam-| vations, in 1871-72, the daily outflow is 1,296,000 cubie 
bridge, a mo tluable handbook on the archeology | meters (285,000,000 gallons) During the same vear, 
of Rome, entitled The Ruins and Exeavations of | 8,582,333 tons of sand and mud were washed down 
Ancient Rome Nhe author, Rodolfo Lanciani, D.C.L., | to the sea. Of course, this enormous mass of detritus 
LL.D, is known to English-speaking readers chiefly as | causes the sea-coast to advance westerly at a consider 
i lecturer and as the author of two popular books on able rate. The Torre di S. Michele, built in 1567, 
ancient Rome, but is known to archeologists as the! by Michel-angelo, now stands 2,000 meters (1°2 miles) 
author of innumerable books, papers and pamphlets | away from the present shore 
on Rome. His new volume is a systematic treatise The inundations are the great historical features of 
vhiech will prove of the greatest value when used in| the Tiber, and, according to Prof. Lanciani, 182 inun 
connection th the monuments themselves or in the | dations are recorded, the worst being that of Decem 
library lhe author is professor of ancient topo-| ber, 1598, when the water rose 54 feet. The last flood, 
graphy in the University of Rome, and by virtue of his'in December, 1870, resulted in the construetion of the} 
Ancient embankment Modern embankment 
WO = = ss tee we ees wow ene pire 3 — | 04,00-------+++eee0- 7 
cues a | 
t - 66,50 ne & 00'00 
* 
| iw if 
ANCIENT AND MODERN EMBANKMENTS OF THE TIBER, AT ROME 
position amon he serious archeologists, he has had| new embankment, which will cost $40,000,000 when 
the best sibie opportunities for making observations, | completed 
Most of the ruins have been examined and measured Projects for restraining the Tiber vo back to the time 
neh by ineh b minstaking professor, and luckily | of Jalius Cesar, ‘The unruly river was placed under a 
; his photographs, drawings and measurements were in! body of conservaiors by ‘Tiberius The banks were 
HV Case ikem before or during the progress of the | lined with terminal stones, which marked the extent 
demolitions which have done so much to injure the of publie property, and these have afforded archwolo 
beauty of tl dl t Building speculation, which! gists an almost complete chronology of these officers 
had ran riotin Rome, has at least resulted in the dis-| from the terminal stones on which their names are 
covery of many interesting things which would other- engraved 
wise have re ned hidden The ancient embankment was arranged in a series 
Before considering the book, another work which oe- | of steps, so that the river was obliged to run in every 
cupied ir autho mv years mav be referred to. season of the vear within limits well defined and pro 
This is the “ Porma Urbis Romie un archeological portioned to its volume. (See the diagrams from Prof 
map of the Vv published in forty-six sheets, on a seale Laneciani’s book 
OO, steed blished under the auspices of the Roval The modern engineers have adopted the different 
\cademy dei Lin This work, of which twenty-four plan of building a uniform bed, 100 meters (328 feet) in 
sheets have been issued, refleets the vreatest possible width The new embankments have imprisoned the 
eredit on Prof. Laneiani stream in a deep canyon, with nothing to relieve the 
The present work llustrated by half-tone engrav- monotony of its banks 
ings, usually from unique negatives The author has In ancient times the Tiber was celebrated for the 
adopted neither the chronological, the topographical wholesome qualities of its water and it was the favorite 
nor the architectural system, but used a wise combina- beverage of Clement VII Paul Ill... and Gregory 
tion of them which renders his book very usable Al- All Concerning this fact Prof. Lanciani savs : ** This 
though ina certain sea guide book, it differs from simply proves that the three ponutiffs were proof against 
Ost rtitads ih eclng Written DOV a nan off independ typhoid for the river was then, as it continued up to 
: ent learning, and in no place do we detect the hand of 1890, the true Cloaea Maxima of the city.” 
the compile The division of the book relating to bridges is most 
We will me it some of the interesting points interesting From it we learn that the contractors and 
brought ou nn this portant book Prof. Lanciani builders of bridges were held responsible for their soli 
brings forward an portant fact in stating that the city for forty years, so that they would regain posses- 
ite of Re s lil hat of Veii and Faleria, with sion of the deposit they made in advance only in the 
narrow ad sed by craggy cliffs. Of course, forty-first vear. This wise system is in use to day. 
nodern ization, and even that of earlier times The objects of value found in the Tiber are numerous. 
has done tauch to change the aspeet by planing down and vary from the flint arrowheads of prehistoric time 
hills, tilling up valleys and leveling off the sharp edges to the weapons used in fighting the French in 1849. 
of elilts The articles recovered from the river were mostly in 
Che Romans d vot deny the unhealthimess of the good condition, with the exception of iron objects. The 
THE SEVEN AQUEDUCTS AT THE PORTA MAGGIORE. 
list ric in which the itv was built The hills were | mythus of Agostino Chigi’s golden plate which was 
omparatively healthy; still) the ravages of malaria, | thrown in the river has been exploded by the dredging 
increased by ignorance of sanitary rules, were consid- | works which have been carried out since 1877. 
erable Che summer illeggiatura” was as well es- Prof. Lancianisays that the Roman cloace have been 
tablished among the old inhabitants as among the | overpraised: they bid defiance to modern scientifie 
moderns principles. The sewage and rain water was carried off 
The sanitary reforms were wonderful. The Romans | together, thus exposing the Romans to the effluvia of 
drained the marshes and ponds, built costly sewers, | the sewers \gainst this great danger there were only 
and conveyed immense supplies of pure water to the | two protections--the masses of water by which the 
city by means of splendid aqueducts. Roads were | drains were constantly flushed and the hilly nature of | 


the city ground, which allowed them to give the drains 
a steep gradient. Prof 
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water as they could get from the Tiber, from wells 4) 
from springs.” In later times the aqueducts brou,y))t 
an abundant supply of water to Rome, and these aq 

|} ducts, or rather the remains of them, are still 

| of the wonders of the ancient world. The first aq 
}duet, the Aqua Appia, dates from 312 B.C. 1 
second aqueduct was begun in 272 B.C. The Mare 

| aqueduet, which dates from 144 B. C., is a magnificer: 
| piece of work, the engineers alternating bridges ani 
tunnels, 

(An excellent example of the skill which the Roma: 
possessed as hydraulic engineers is the union of t} 
seven aqueducts at the Porta Maggiore; which 
reproduce from Prof. Lanciani’s book. At this point 
the aqueducts are carried on each others’ backs, t) 
Alexandrina, Anio Vetus and Appia running unde: 





ground, while above were the Claudia, Anio Novu 
the Marcia, Tepula, Felice and Julia, seven of t! 
channels being above ground. It was possible by 


union of waters from different parts of the surroun 
ing country to vary the temperature of the water 
that it could be delivered at the proper degree of cotd 
| ness for drinking. All of the aqueducts did not bring 
}good water to the city. The Aqua Alsietiva was a: 
unwholesome water and was possibly used for nava 
show fights. A rule was strictly followed uncer thi 
empire that no one should be allowed to build and 
open baths for publie use unless a special supply ot 
water was secured at the sametime. At the time of 
Constantine there were in Rome 11 great therm, {26 
public baths, 1,212 publie fountains, 247 reservoirs 
without speaking of private houses, of publie and pri 
vate gardens, ete. 

Supposing the inhabitants of Rome suburbs included 
to number one million, there was a daily water supply 
of 1,800 liters (396 gallons) per head. In modern Rome 
with a population of half a million, there are about 760 
liters (167 gallons) per head. The volume of water 
which supplied Rome may be estimated by comparison 
with the Tiber, which discharges 1,296,000 cubie meters 
per day, while the old aqueducts carried not less than 
1,747,511 eubie meters. Prof. Lanciani gives a very i 
structive table of the supply of water in ancient an 
modern Rome. The fourteen aqueduets of ancient Rome 
were 508,631 meters long and discharged 1.747.311 cubic 
meters (384,000,000 gallons) a day, while those of moder: 
Rome—four in number—are only 158.639 meters long 
and bring only 379,080 cubie meters (83,597,000 gallons 
to the city. 

The subject of walls and fortifications is too large a 
subject to touch upon in a brief review, as is also the 
‘Burial of Rome,” that interesting chapter dealing 
with the setting up as it were of old Rome to preserve 
it to our day. 

In our brief review we have glanced at subjects whic! 
are treated in the first hundred pages of this faseina 
ing book, and here we must take leave of our author 
though we have not been able to touch upon the won 
derful discoveries whieh have been recently made, often 
through Prot. Laneciani’s initiative. Each ruin of au 
cient Rome is deseribed by this great archeologist in 
the light of modern exploration, and the student who 
would look farther is referred to the proper authorities 
by hundreds of bibliographies, and he will have the 
satisfaction of knowing that the books recommended 
are of actual value; nothing is cheaper than a biblio- 
graphy, but critical selective bibliographies like those 
Ith the present bn wok are rare. 

\fter reading ** Ruins and Excavations ™ the student 
will anxiously await any new demolitions, and he will 
know the excavations will be carefully watched by 
such men as Dr. Lanciani, who will record the find 
for the benefit of the future student of the archeology 
of Rome. 


THE PYGMIES. 


THE pygwies, of Whom the poet of the Iliad speaks in 
his story of their wars with storks, are no longer to be 
classified among myths, 

| Never before did the antique literature of Greece re 
ceive a more brilliant triumph. The impulsion was 
given. The learned men set to work to find out every 
thing about those dwarfs, whose existence Stanley re- 
vealed. The pygmies, who were interesting only toa 
small number of professional anthropologists, have now 
become interesting to all. The Wambouttis, whom 
the celebrated explorer of the mysterious regions of the 
dark continent encountered on the shores of the Arou 
houimi, are evidently the brothers of the Accas, of the 
Batouas, who live in the shadows of the Mountains of 
the Moon, and even of the Bushmen of the Cape Col 
ony. The latter, by intermingling with other tribes 
have added something to their stature. It is not won 
derful to find members of a family for ages disseminated 
in many regions of Africa: a far more curious thing 
the discovery of their cousins in other portions of the 
earth, 

The pygmies are represented to-day only by a sta 
number of tribes in Africa, threatened with early ex 
termination, and by 2,220 Weddas of the island of Cey 
lon, whom the British government is about to destros 
under the pretext of the benefits of civilization. The 
dwarfs were the advance guard of the human race 
They were the first inbabitants of India. They occu 
pied all Africa from the Cape of Good Hope to Sahar: 
and finally we find them during the stone age in tlh 
center of Europe, where they lived probably before thie 
arrival of the men of tall stature, who annihilated 
them. 

This little race has not entirely lost the 
tion of its old time grandeur. The Missionary Revie 
says that in 1893 the Rev. Dr. A. ©. Good, while out 
on an exploring expedition at the east of Batanza, not 
far from the German colony of Cameroons, found o1) 
his way a village of dwarfs. According to the leading 

}organ of Protestant missions in Africa, they were ex 
tremely timid, and always disposed to fly when anyor: 
tried to approach them. They claimed that they wer 

| the first tribe in the African continent to discover th: 
| Atlantic Ocean. The pygmies were already established 
upon the western coast of Africa at a time when the 
natives were far in the interior, buried in the 
These same dwarfs were the first to trace oul 


rece rile c 


| other 


of the quarries and the building materials of ancient | footpaths through the continent of which they were 


Rome, as well as the methods of conustruetion ; 
can only be treated at considerable length 


but they | the masters, and it is certain that a great number 0! 


localities still bear names borrowed from their language 


‘For four hundred and forty-one years,” says Fron-| Their wandering habits do not permit them to remain 


|tinus, “the Romans contented ihemselves with such | long in any one region, and in changing their localities 
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they simply change their masters. The Presbyterian 
missionaries of Cameroons, thanks to the confidence 
wliich they have been able to inspire among the pyg 
mniesof western Africa, have been able to add immense- 
to the rather superficial investigations of Stanley. 
lhe Rev. Dr. Gillespie, in The Missionary Review of the 
World, says that they live in ingeniously constructed 
huts made of logs and leaves, and that they lead a 
nadie life. They never cultivate the soil, and their 
«i supply is furnished by hunting. Whenever they 
ive an opportunity they will willingly exchange their | 
sume for the vegetables and fruits which are brought 
them by other tribes 
In reality, these dwarfs, that one might be inclined 
look upon as monkeys of the most dangerous type, 
ive a commercial instinct. That is the commence 


ent of civilization. The missionaries of the western 
ast of Africa have discovered that the dwarfs are 
ile to carry on a conversation and to treat certain 


iestions in an intelligent manner, when they are not | 
iralyzed by, the fear with which white men inspire 
em. The young pygmies who are at present in the 
Presbyterian mission school established among the 
labeyas show considerable aptitude for aequiring 
nowledge. Sometimes it seems that they have a lan- 
uage of their own, but in general they speak the lan- 
uage of the race of which they are the protégés. The 
juestion of the language of the pygmies of Africa is in 
eresting. Ernst Haeckel tells us in his interesting 
paper upon the Weddas that the different tribes of 
iwarfs in the island of Ceylon do not understand each 
ther. Two families living a few hundred meters apart 
ave not the same words for trees, mountains, bows 
ind arrows. In short, among this primitive race there 
ire almost as many languages as individuals. If the 
sume diversity is found in the voeabulary of the dwarfs 
\frica, it is easy to understand why they adopt the | 
uguage of the tribes from which they solicit protec- | 
um. Unfortunately, the pygmies of the dark conti 
peut have not yet had, like their brothers in Ceylon, 
the fortune to exeite to the highest degree the curiosity | 
f European science 


|for the illusions of the missionaries, but nevertheless 
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the Weddas; but they are superior to the former in | 
intelligence. 
many points of view serve as models for more civilized 
people, are not remarkable for their intelligence. It | 
is impossible to teach them to count up to three, and 
all attempts to convert them to Christianity have failed 
completely, because the existence of a superior being! 
and the distinction between the soul and the body are 
ideas which go far beyond the power of their minds, | 
Out of the 2,220 Weddas in the island of Ceylon there 

is only one single Christian. No doubt we must allow 


we must admit that the pygmies of Africa appear to 
have some religious instinct and to believe in the exist- 
ence of a supreme being, of whose attributes and 
nature they have only a very vague idea. The German 
missionary, Dr. Krapf, speaks of the belief among the | 
tribe of dwarfs in the existence of a supreme being 
whom they call Zer. Here is the form of one of their 
curious prayers, Which they offer up in moments of 
distress : 
massacred ? 


We do not ask you to furnish us with 


food. Weean content ourselves with ants and snakes 
and rats. If you have created us, why do you permit 
us to be annihilated ?"—G. Labadie-Lagrave, in the 


aris Figaro 
TRUE EXPRESSION OF THE 
PHYSILOGNOMY 


| HAVE already shown that the application of chro- 
nophotographie analysis to the study of the motions of 
the lips of a person talking is destined to render tg the 
study of the physiognomy in motion the same services 
as those that it has afforded in the analysis of the most 
delicate muscular acts 

There is here a field of investigation of the vastest ex 
tent and a work that interests the artist and the seien 
tist much more than does the cinematographic repro 
duetion of motion 

The expressions of 
mobile, and those that are fixed 


THE 


the physiognomy are fixed and 


such as calm expres 





CHRONOPHOTOGRAPH OF THE FACI: 


The Presbyterian missionaries of the Cameroons 
‘ountry have not yet had time to study thoroughly the 
language of the dwarfs. The only prominent trait in 

eit character which they have discovered is a passion 

x” music. Mr. Roberts, according to The Missionary 
Review, was present at a concert given by pygmies. A 
stick about an inch and a half in diameter was placed 
ipon the ground to serve as a piano. Two women, 
ioldiog in each hand a wand, struck this rudimentary 
ustrument as vigorously as they could. A large piece 
of wood hollowed at the top and covered by a deerskin 
served for a drum, and a metal instrument in the form 
if those bells that the European mountaineers attach 
to the necks of their cows was used asa cymbal. The 
women who had no instrument to play in this orches- 
tra sang and beat time with their hands. It may be 

hat the pygmies of the west, under the hard rule of the 
Mabeyvas, have become timid, and no longer make use 

the poisoned arrows which the Warmbouttis shoot 

th extraordinary accuracy. Perhaps aiso the illus- 
rious explorer, who was inspired by the traditions of 
Pizarro and Fernando Cortez, rather than by the ex- 
unple of Livingstone, could not resist the temptation of 
painting all the inhabitants of the dark continent in as 
lark colors as possible, without distinction of stature 

r tribe. There must be some exaggeration in the 
story of Stanley. but it is none the less certain that the 

»vemies of Africa are far from being like their cousins 

f the island of Ceylon, models of all human virtue. 

‘The Weddas,” says M. Ernst Haeckel, ** are friend- 
vy, inoffensive, goodhearted, liberty loving, detesters 
if falsehood, respecters of the property of others and 
ery hospitable They have also a sentiment of honor. 

Chey fight with courage and die without regret. They 

e under a régime of strict monogamy and punish by 
ith all infractions of the conjugal faith, which in- 
tions are extremely rare. Robbery, infanticide and 
vy are almost unknown among them. 
“mies are not remarkable for their domestic vir- 

her have they a profound respect for the pro- 

vers, or that hospitality which distinguishes 


The Afri- | 


AN AGED LADY. 


AL EXPRESSIONS OF 


|sions) may be easily caught by the camera, and por- 
| trait photographers seek for them above all else. 

| Mobile expressions are such as accompany the pas- 
sions and emotions of all kinds. They form an infinite 
gamut of shades that separate joy from anger and 
pleasure from suffering. 

|" It must not be supposed that these true expressions 
| can be caused and reproduced voluntarily. The anger 
or the joy of the actor is merely a grimace which has 
nothing of real. 

Such expressions are exaggerated and should be, since 
the theater demands and even exacts them. They are 
assumed in order to be observed, like the scenery, from 
a distance. The spectator in front of the stage does 
not have the illusion sought. Things theatrical must 
be seen from the view point for which they were created. 
The nearer one approaches them, the more the effect 
vanishes, 

The expressions of the actor’s face differ, therefore, 
from true ones. The actor cannot possess the moral 
state of the person whom he represents. It is in vain 
for him to try to be such person, for he can succeed 
therein but imperfectly. There are, moreover, emo- 
tions that cannot be renewed—the agony of death, for 
example. 

As the psychieal state is not the same, the central ex- 
citations differ, and the diffusion of such excitations in 
the muscles must foreedly differ also, and the museular 
synergies that constitute the expression are finally 
false. 

These muscular synergies do not locate themselves in 
the muscles of the face solely, but embrace the entire 
body. The general attitude and the gesture are as ex- 
pressive as the face. 

But, through an artificial education, it is possible to 
derange these synergetic associations, or at least to an- 
tagonize them. It is possible to destroy the concordance 
that should exist between them, and we then obtain 
|a false phvsiognomy that expresses nothing and that is 
| particularly disagreeable to look at. 

Since the popularization of the cinematograph a new 


‘If you exist, why do you permit us to be| 
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industry has been created, that of manufacturing strips 


The dwarts of Ceylon, who might from serving for animate projection, 


Since the operators have merely a commercial object 
in view, they have thought it proper to combine seenes 
in front of their apparatus rather than go to seek them 


| in nature, 


Aside from the disgredit that such compositions ne 


| cessarily cast upon a new art, it is undeniable that these 


scenes are grotesque and the motions therein false and 
precipitate. One feels that the improvised actors have 
been hunted up by. the experimenter and have occu 
pied themselves especially with making as many gestic 
ulations as possible within the space of fifty or sixty 
seconds that is accorded to them, and that represents 
the time of the passage of the strip through the appar 
atus. 

The least natural act (children playing freely or gos 
sips indulging in some tittle-tattle before their door) 
would prove of much greater interest than these eccen- 
tric compositions, in which there is nothing real and 
in which everything has been badly regulated in ad 
| Vance. 

Photography has one merit that no one disputes it, 
and that is authenticity. It must not be discredited 

| by giving it false documents to reproduce and be made 

to lie by obliging it to perpetuate errors 

The same is the case with the subject who wishes to 
be photographed. Is he not a momentary actor and 
an awkward one when he poses before the objective ? 
So what a poor result is obtained by this means! 

Nervous, expressive persons should give up the idea 
of having a passable portrait taken, and yet, on the 
contrary, photography ought to seize the most subtile 
shades of their expression. 
| In fact, in the expressions of the face, we meet with 

what might be called final and transitional forms. As 
in the acts of locomotion, the eye seizes the final forms, 
but is absolutely blind as regards the forms of transi 
tion. 

For example, we see the leg of a runner in the posi 
tions corresponding to dead centers, that is to say, to 
changes of direction in speed ; but we perceive only a 
haze in the attitudes of transition—during the lifting ot 
the foot, for example. This impression is given by the 
photographie apparatus itself, when it is provided with 
a shutter that is not very rapid. 

| In the motions of the face the final forms are often of 
|very short duration. In lively expressions they are 
|often greatly exaggerated ; but when it is a question 
| of simple expressions, like those of conversation, all the 
forms of transition disclosed by chronophotographie 
| analysis are very intelligible and have the appearance 
of life. 

At all events, no face can be posed for an expression 
|} of transition any more than a man can be who is ran 
ning a race, It is ignorance in such matters that causes 
| work of pure convention to be accepted. 

We close in saying that the expressions of the face in 
motion can be seized by chronophotography only. It 
is necessary, too, that the subject studied shall not be 

| forewarned and that he shall not be influenced in any 

jmmanner. It is on such conditions only that photo 
| graphic documents will have any value. So researches 
of this kind are particularly lengthy and uncertain. 

| We long ago began studies upon this subject. At 

| present we give, merely as an example, an analysis of 

| the expression of an aged lady who proved a failure be 
fore all the objectives of ordinary cameras because of 
the extreme mobility of her face 

We photographed her, unbeknown to herself, while 

| she Was conversing with us. The images were taken 

| in the shade at the rate of fifteen to the second. 

In the analysis thus obtained it is possible to follow 

| the origin of the most varied expressions. We dissocia- 

| ted the negatives and composed a group that permits 


iy better comparing these images one with another. 


| 


This is a new manner of presenting the living portrait. 
| Let us add that such negatives can be taken with the 
| greatest ease after one has provided himself with a 
chronophotographic apparatus that gives large images 
—G. Demeny, in La Nature. 


|THE ORIENTATION OF GREEK TEMPLES. 
IN giving an account of my second series of observa- 
tions on the orientations of Greek temples, and the 
|ehronological deductions which may be made from 
| them, it seems desirable to recapitulate as briefly as 
possible the main points which underlie the inquiry. 

The subject was introduced to me about eight years 
ago by Sir Norman Lockyer, who had discovered that 
there was a very strong probability that in every case 
the axis of an Egyptian temple, or in other words, its 

| orientation, was aligned to that point of the loeal hori 
| zon where at the time of its foundation some conspicu- 
| ous star rose or set, and that in the case of temples 
| oriented within zodiacal limits it was also so arranged 
that on the day of the principal feast of any particular 
temple, which always took place on a day when the 
sun at its rising would shine upon the altar or statue 
of the god, the star should be seen from the sanctuary, 
through the always narrow eastern opening, shortly 
before sunrise. 
| There is plenty of evidence from various sources that 
heliacal stars, as they are called, that is, stars when just 
| visible at their rising before their light is overpowered 
| by the rays of the rising sun, or setting while still 
| distinguishable, were very wuch observed by the an 
leients. And the use of an heliacal star so observed in 
connection with temple worship was to give warning 
to the priests to enable them to be ready for the sacri 
fice or other function at the exact moment of sunrise. 
Roughly speaking, a_ bright heliacal star would in 
Greece give nearly an hour's warning of the sun’s ap- 
proach, though somewhat less in Egypt. 

If in almost every case a connection, such as I have 
indicated, between the orientation of a temple and the 
sunrise effect in the sanctuary, preceded by an heliacal 
star, can be established, it carries an amount of proba- 
bility of the truth of the theory which it is very hard 
to gainsay. 

To us the practical use of such theory is that it gives 
the means of determining very approximately the date 


* Abstract from Nature of a paper read before the Royal Society, 
March 11, 1897. On the Orientation of certain Greek Temples, and the 
Dateg-of their Foundation, derived from Astronomical Considerations —be 
ing a supplement to a paper on the same subject published in the Transac 

| tions of the Royal Society in 1898—by F. C. Penrose, F.R.S 
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f the foundation of any temple, namely, the time when 
tit? sunrise and the heliacal star were so connected 

\z seen from a given point at its rising or setting, the 
ampli le of astar (that is, its bearing from true east 
or west < subjeet, as time goes on, to a slow alteration 
resultin rom the displacement of the star, in conse 
quence of tt celestial movement @alled the precession 
of the equinores, and this can be caleulated with great 
precision, so as to show the date at which it would have 
been sibl « the forerunner of the sun from the 


sanctuary of a Chere is architectural evidence 


teripole 


in Kevpt that attempts had been made to retain the 
use of such stars, and in two ivs: one by a structural 
iteration in the eastern opening, so as still to allow of 
ifs bern arncd thre theras evidenced by finding 
that a temp rehitecturally of later date, but of the 
same cult wi been built alongside of an older temple 
whieh had mt the tar wh ihad at one time served 
as ifs morning clock 

Sir Norman Lockver having been satisfied that the 
principles of temple buildir is above mentioned, had 
prevailed in Kgvpt, and bein i by a cursory exami 
nation of Greek examples to suspect that the same 
would be found to prevail in that country also, invited 





metotake up this inquiry with respect to Greek tem 
ples, which itomy making a preliminary communi- 
eation to the Society of Antiquaries in 1891, and a more 
detailed report to the Roval Society in 18038, of which 
iu abstract appeared in Nature, May 11, of that vear 
The paper self Was published n the Transactions of 
the Roval Noeietv (vol 84, pp. 805 ef seq to which 
the supplement, already referred to w published in 
vol, 190, pp. 45 et seq Che first series contains more 
than thirty examples, the second nearly as many, and 
both colleetions entirely contirm the view of the mat 
ter already made highly probable from Egyptian 
SOUFCES Indeed, the second series, chiefly drawn from 
eolouial Gt . sin one respect more satisfactory than 
the pore Us One 

Che arehiteetural remains of the greater number of 
the temples in Gires proper, comprised in the first list 
lo not accord with the early dates derived by caleula 
tion from their orientations: and it is necessary to as 
sume that in the majority of cases a temple, of which 


we find the ruins, was built parallel to the lines of an 
earlier structure which hack conformed to the orienta 
tion postulate, and the date arrived at is that of the 
first foundation on thre te Traces of such earlier 


foundation can, however, be actually found or inferred 
na sufficiently large proportion of the whole to justify 
the assumption; but in more than half the cases they 
have either lisappeared ornot vet been found In the 
colonial examples of the last series, however, quite two 
thirds of the orientation dates are consistent with the 
architeetural remains mo tanding, without need of 
anVY Hvpothests esp lng foundations as yet undis 


covered 


All the temples [ have met with in Magna Grecia or 


Sicily are what may be named solar temples ; namely, 
those which admit of being lighted through an eastern 
door by the sun when rising in the line of the axis 
Three of them, indeed, lie on the solstitial limits ; of 
this! did not tind anv examples in Greece Che nature 
of the inquiry in a solat uple is of this kind, viz 

viven the angle of or ition ind the apparent height 
of the stern ol mm ve tlculate the declination 
which the sun would have required to illuminate the 
sanctuary at its rising (allowance being made for the 
variation of the obliquity of the ecliptic many years 


ago, an allowance 


when an 
this the sun's right as 
rally two values one vernal 


require a small correction 
been arrived at From 
privilisr grenhe 

wutumnal 
suitable star It must 


vhien ay 
wproximate date ha 
ension is computed 

the other 
The next search is made fora 
the ise of a rising star the ce 
from that of the 
n through the same narrow open 
service Varning star, it 
i suitable interval; 


be remembered that in 


elination cannot differ much sun, or 


else it could not be see 
lInust 
if too 


precede in right ase 


md to be atole is oA 


hston OY 


shart the star could not be seen, if too long its warn 
ing would be inconveniently early Thus the data for 
the preliminary search are: for declination, that al 


ready ascertained for the sur md for rignt ascension, 


oae hour ‘38 ims ’ anKeti 

It would oceupy too much space to enter into the de 
tails of the caleulation which involves the change due 
to the movement of the star from precession; but if the 


result that COUS DL 
elther in the 
oft possible 
sition required by the 
juSstITY a& more exact 


shows nous star or constellation, 
spring or autumn (and within the limits 
oceupied approximately the po 
hypothesis, the discovery will 
‘computation Should it, however, 
there still remains the search for a 
setting star which would fulfill the proper conditions 
The search is conducted on analogous principles, but 
with difference in detail 

Ih more than fifty 
four lines of investigation 
ceeded in finding in 
In two [ have 
the choice 
arcli@ologwically In not one ise ol 
particulars bave L failed 

An objection has becu 
many stars in the heavens, sowe solation of the problem 
is inevitable, without there having originally been any 
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fail for a rising star 


cases have tried by the 
ibove, | have sue 
und one only. 
star ; 
settled 
had full 


which I 
nalicated 
each one solution, 
tained an aiternative possible 
between the two requiring to be 
which I 
to find an answer. 

made there are so 


that, as 


ntentional correspondence: [The answer is not diffi- 
ult 
. there are verv few available stars They 
be of sufficient brightness: a third magnitude 





the very minimutiy, and ¢ 
unless in a ¢ 


\quarius) if situated 


muld only be resorted to 
Pleiades or 


not to 


like the 


much by 


iose Coustellation 


very Itself, sO as 


” tmistaken for any other Phey must also be near 
enough to th cliptie to be seen through the narrow 
eastern Opening. A list of fourteen single stars and two 
star groups exhausts the whole possible number. More- 


over, they 
SALISIV the ¢ 
ina Thee 
as Wiel 


must be so placed in the firmament as to 
ondition required for warning stars. Again, 
two hundred trials made for the fifty temples, 
tioned would there (in the case of the 
assumed muititude of stars) have been one hundred and 
fifty misses to the fifty hits which were wanted ; and if 
there had arrangement, and the orientations 
had been would the 


ibove 





been no 


fortuitous most ancient sites have 


always secured the oldest orientation dates, and those 
ot which the recent foundation is historically known 
have tak their proper rank 

It is true that the sequence might have been iccept 
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able, but not so the exactness of the dates These | temple of Isis at Pompeii is remarkable from there be 


must depend upon the correctness of certain as- 
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a - — 


ing evidence of a large window having been formed in 


sumptions with regard to the elements of the prob-| the temenos wall centrally placed with regard to the 


lei, especially as to the altitude of the star and the 
depression of the sun at the heliaeal phase, if it may 
be so « illed. 

From a good deal of attention which | paid to the 
visibility of stars in twilight 
rules, from which all the calculations have been made, 
except in a very few cases where local circumstances 
required some modification. The rules are made for the 
rising stars When setting in the morning 
twilight they may be seen nearer toactual sunrise; but 
it is probable that the same rule would have been ap 
plied, as the would have been required for 
warning, whether a rising or setting star was used It 
mav be observed that rising stars to have been 
the favorites, in proportion of about three to two 

In ordinary fair weather in Greece or in South Italy 


case ofl 


same time 


seen 


| found that a first magnitude star can be seen at an 
altitude of 3° when the sun is 10° below the true hori- 
zon \ second magnitude should require an altitude of 


while a third mag 
there are very few ex 


> we. with the sun depressed 11 
nitude star, of which 
amples, would require a depression of 15 
confirmation of elements may be drawn from 
Biot’s ** Reeherches sur TAnnée Vague des Egyptiens 


the use of 


these 


I derived the following | 


| 
\ general | 


in which he derives from Ptolemy that in Egypt a solar | 


was considered proper for the obser 
vation of heliacal stars. This seems a very 
mean for the rules of solar depression applying to 
stars of different magnitudes as given above 
Following these rules, | obtained orientation 
for the temples | examined last year, as below 


depression of 11 
reasonable 


dates 


eastern axis of the temple, doubtless for the admission 
of the rising sun and its warning star. The window 
had been filled up with brickwork at some subsequent 
date. The last point touched upon in the paper has 
reference to a group of ten temples of late foundatix 
of most of whieh the dates are accurately known 


| first these temples seemed to be exceptions to the rules 


which connect the orientation with heliacal stars, b 
by allowing a few more degrees of solar depressic 
than what is absolutely necessary for distinet visio 
thev are found to conform in all other respects Tl 
é xplanation of this change seems to be that the tem, 
service had become more complicated, and more tin 
was required by the priests for their preparation 
Every additional degree of sun depression would ad 
about five minutes for that purpose. The maxim 
extra allowance in this group of temples is thirty-ti 
minutes 


TELEPATHY 

Ir is generally accepted that each individiual con 
sciousness is insulated from every other; that is, stand in 
a row ten men, give each a word out of a sentence, and 
by no process of rubbing their heads together or bring 
ing their heads close together in any Way, can you get 
the whole sentence out of any one or all of them, un 
less each one gives his word. That insulation 
My thought is forever my thought alone until 1 com 
munieate it by some sign which enters your 
gan. It is held that there is an irreducible pluralism 


cetines 


sense or 


' Uren 
n date 
Athens A small temple near Jupiter Olympius 780 September 23 | Spica setting 
me The ancient Asclepieium 560 April 5 a Arietis rising 
Greece Delphi First foundation of Temple of Apollo 979 | starch 1 {8 Lupi setting 
— Rebuilt so as to follow the star 630 | ro \ 99 - 
Argos The ancient Hereum ,830 October 24 Antares rising 
Laranto A Doric Temple 640 November 10 , . 
Metapontum Foundations of a temple near San Sansoni 610 December 21 8 Geminoru 
Calabria 8 Doric Temple 580 | March 6 y Pegasi risi 
Near Cotrone Temple of Juno Lacinia on Cape Colonna 1000 March 28 a Arietis rising 
Near Gerace Ionic Temple of the Locrians 610 December 21. | 8 Geminorum rising 
“~ - Ditto rebuilt on same site $30 November 23 | 8 Tauri setting 
Girgenti Temple of (attributed to) Juno Lacinia 690 April 1 a Arietis rising 
A »> »» Hercules 470 March 20 Spica setting’ 
Sicily 7 | +» =x» Concord 450 - oh . 
an | »» 99 Jupiter 430 April 14 a Arietis rising 
*” | - », Castor 400 September 13 | Spica setting 
Segeste Temple (perhaps) of Jupiter 550 April 5 a Arietis rising 
Selinus The Archaic Temple called Temple C 795 | September 30 | a Arietis setting 
- Temple D (adjoining and following the star) 610 | October 4 - 9 
- Temple A 550 March 5 + Pegasi rising 


>yracuse 
»» » of Jupiter 

», Diana 

», Neptune 


”» » 
Pcestum 
Pompeii 


” Temple of Isis 


South Italy.. 


Temple forming part of Duomo 


Doric Temple in triangular Forum 


315 | September 20 | Spica rising 
610 October 3 a Arietis setting 
450 | September 26 | Spica rising 


535 March 22 
640 November 12 
752 | Junerg 


Spica setting 
Antares rising 
8 Geminorum rising 





For the sake of comparing the above with dates that | among minds; so that noone of us can clandestinely en 


are archeologically probable, and confining the inquiry 
to the Greek colonies, we nav observe 

fhe Dorie capital at Taranto is of an extremely 
ponderous type, and may well be assigned to the 
seventh century. A Lacedemonian colony under Pha- 
lauthus is reported to have taken possession of Taren 
tum about 700 B.C 

At Metapontum, at the temple near San Sansoni, 
nothing but foundations remain; the architectural 
character of the other is quite in accordance with the 
orientation date. The city was one of the most an- 
cient in South Italy. One column only remains of the 
temple on Cape Colonna near Cotrone, and its charac- 
ter is that of the fifth century. In the case of this 
celebrated temple we clearly have the case of a rebuild 
ing on the old lines, 

lhe foundations of the older temple of the Locrians 
near Gerace were discovered under the substructions 
of the later temple. Its orientation date, 610, is quite 
consistent both with the early lonie architecture which 
was found fand that of the Hellenic colonization, 683 
B.C. That of the later temple is also in accordance 
with the architecture of the fifth century. Girgenti 
was occupied by a Greek colony B, ©, 582, but a city 
with so commanding a site had, no doubt, an earlier 
foundation ; and we may feel confident that the temple 
of Juno Lacinia, though the present structure is Hel 
lenic, was founded by the earlier inhabitants. The re- 
mains of the other temples agree in style with the 
dates assigned to them by the theory. Mention is 
made by Diodorus of the temple of Jupiter strongly 
confirmatory of the orientation date 430 B. C. At 
Segesta the date arrived at is too early by about 100 
vears to agree with the character of the architecture. 
It inay have been that the Negestans, who seem always 
to have been a struggling community, may have taken 
a very long time to have brought their temple to the 
state of finish at which at last it arrived, for it appears 
never to have been quite completed. 

Selinus offers the example of one temple—a temple 
remarkable for the archaic character both of its mas- 
onry and its seulpture—of which the orientation date 
anticipates the arrival of the Hellenie colony which 
ocenpied the place in 628 B. C., but in the other ex- 
amples in that city the orientation dates are quite con- 
sistent both with the architecture and with Hellenic 
citizenship. Syracuse was colonized in 734 B. C. 

The orientation date of the ‘‘ Duomo” temple is 


eighty years too early for agreement with that 
epoch. The architecture is indeed very rude, but 


perhaps some small variation in the elements of the 


calculation should be made, which would bring it 
within the Hellenie period. The dates of the other 
two temples at Syracuse are extremely probable. The 


date, 539 B. C., assigned to the temple of Neptune at 
Pestum appears to be thoroughly suitable to its mas- 
sive but advanced style, and is confirmed by a passage 
in Herodotus, in which, although he does not make 
any allusion to the temple, yet speaks of a Posidonian 
architect of great celebrity at that very date. The 





ter the mind of our neighbor and filch his thought treas 
ures—at least, not until he (metaphorically speaking 
lets down his drawbridge and raises his porteullis. This 
common sense view of isolation and insulation is not by 
any means proved; though, on the other band, it may 
not be absolutely disproved. I propose this evening to 
present to you some of the reasons for doubting ab 
solute mind insulation. Many things favor the theory 
of communication between mind and mind, otherwise 
than through the known channels of the sense. Such 
communieation is called telepathy, or thought trans 
ference. It may be defined as the sympathetic affec 


tion of one mind by another mind at a distance, 
through emotional or other influence, without 
any direct communication by the senses. The phe 


nomena of telepathy are as old, at least, as history. 
They may be found in witeheraft, soothsaying, oracles 
dreams, Visions, Warnings, haunted houses, ghosts, so- 
ealled mind-reading performances, and a long list of 
et ceteras—in fact, if telepathy can be proved at all, it 
will be almost as universal in its application as Paine’s 
Celery Compound now is to the ills of the flesh. 

As illustrating the meaning of telepathy—*‘' Great 
minds run in the same channel.” Two people sitting 
together suddenly start to speak of the same subject 
Little minds do it as well as great. ** Speak of an angel, 
and you hear the rustle of his wings.” You speak of 
some one, and suddenly the individuai enters—who 
may not be an angel. Wedecide to write to a friend 
that very day we get a letter from him, the letters 
crossing. Though susceptible of other explanations, 
these things are suggestive of telepathy. 

In one of Plato's dialogues, Aristides speaks to Soc 
rates ; 

‘I never learned from you anything at all. You 
yourself well know this; but I always made progress 
whenever I was along with you, even in the same house 


but not in the same room with you; yet most when | 
was in the same room with you; and even in the 
same room, | got on better if I looked at you 


when I was speaking, than if 1 looked anywhere else; 
bat I got on the very best of all if I was sitting near 
you or touching you; but now, having been awa) 
from you, all ny character has dribbled out of me.” 

In the same dialogue, Timarchus was eating suppet! 
with Soerates, and bent on the commission of a crime 
of which intention Socrates was absolutely ignorant 
Timarechus excused himself for a little—soon to return 
‘if I may; but **the divine voice came to me,” quot 
Socrates, ‘and | said to him, *‘ By no means arise fro! 
the table; and he stopped. And after a time he g 
up to go out, and said, * Now I must go out; and aga 
the sign came to me, and again I made him stay. T! 
third time, being determined | should not see him, br 
arose, and said naught to me, when my attention wa- 
otherwhere, and went forth and did that which 
his doom.” 

The laboratory process has entered into the study of 


wii- 
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rhought transference. Coutagious diseases have been 
the study of mankind from time immemorial; but. it 
vil only when the bacilli were got under the micro- 


. » of the laboratory and showed their baleful work 
when planted in animals that everybody accepted the 
ure 1 theory. 

Maleolm Guthrie, of 
reputation and seienee, found it 
sensations of taste, odor, sound, color, as well as in 
pressions of visual objects. One person would think 
of a number, which was then transferred to the thought 
of another. They reproduced drawings; and, out of 
157 trials, including the tests of the four senses above 
they had 237 complete successes and 82. partial 
successes, A multitade of such experiments have been 
made with varying success, the results putting the co- 
incidenee indisputably beyond the possibility of acci 
dent or guesswork. 

Mind reading is really 
reader blindfolds himself 
anvthing in the yard or elsewhere; 
he leads you by the hand and 
the twiteh of the muscle. 

No idea ever enters a person’s mind clearly and 
distinetly that not produce a muscle move 
ment. If you have appointed any position in this 
house, and place your hand in that of a person with 
sensitive touch, he feels the drawing in your hand 
toward the place. So distinetly does he feel it, that he 
will lead vou right there: but, really, you lead him. 
Watching a person who is fainting, everybody must 
have noticed the movement of the lips. The skillful 
muscle reader will sit and read your thought right off 
your lips. He will ask you to think of any object you 
want to, and then tell you what it is. 
vour face intently, and sees your lips moving enough to 
read the word from your lips. I have watehed a per- 
sou in Friends’ meeting say ‘“‘Amen!” when he 
would not, for anything, have said it. There is hardly 
a person here who can think of ** bladder,” and not 
say bladder; their 
incipiently Intent thinkers whisper their 

A student often tells his classmate the an- 
swer to a question, absolutely without knowing he does 
it; beeause, thinking intently, he whispers it; and much 
of this so-called mind reading is simply this acute sense 
of hearing the unconscious whispers. 

There are unmistakable indications that the hyp- 
notice state presents a specialized manifestation of rap- 
port which must exist between agent and percipient in 
thought transference. 

\ woman ip Franee was hypnotized from childhood, 
until, at the slightest suggestion, she fell into the hyp- 
state. Theexperimenter would have some one else 
eallher attention to something in front (and one in a 
state of hypnotism, or hysteria, can never think of 
two things at onee); and the experimenter, behind 
her back, put some salt in his mouth, and the per- 
holding her attention in front withdrawing, 
she would ask the experimenter, ‘* Why did you put 
that salt in your mouth? It has a very nasty taste.” 
The odor would not go to her, of course. 
good evidence, from a scientific experimenter. 

Pain is equally susceptible of transference. Smith, a 
famous investigator in this line, hypnotized one Wells, 
and placed a high screen between them. Smith pinched 
his own ear; after a number of minutes, Wells cried 
out, ‘Who is pinching me?’ and began to rub the 
corresponding part of his ear. Part of Smith’s right 


assisted by men of 
possible to transfer 


Liverpool, 


named, 


musele reading. The mind 
and has you go out and hide 
when you 
finds it—and this, by 


does 


seen, or 
thoughts. 


notic 


sou 


arm was pinched; Wells indicated the place almost im- | 


Smith's right ear was pinched; Wells, as if 
vanquishing a fly, struck his own right ear, after a min- 
ute, and eried, “I settled him that time.” 
back hair being pulled, Wells gave no indication. 

In a series of experiments under a learned professor, 


mediately 


the experimenter would take a number from a hat or | 


box; look intently at the number. The subject would 
then call out the thought transferred to his own mind, 
and the professor would read the actual number in the 
experimenters hand. 87 was drawn. 
mented upon said, ‘** You are going to show numbers; 
but said, almost immediately, ** No. 87.” Next was 24. 
\fter a pause he said, ** I see it—S4.” 


success, Next 35. After a moment, *‘A 3 and a 5— 
33.” 28 was drawn. ‘88,” he said; ‘1 see one 8 be- 
hind the other.” 27 was drawn. “I can see a 7 and 
I think a 3 in frontof it. Now the 7’s gone.” 20 
drawn, “see 2, andacipher that went away very 
quickly.” 71,36 and 75 hestated correctly; and, in the 


whole series, he was suecessful in two-thirds. 


Now comes the most striking case of all. These ex- 


periments are thoroughly reliable and were witnessed | 
without chance of | 


by scientific men, and absolutely 
cheating, unless unconscious cheating (against which 
one must constantly guard). Mr. Sidney Bayard was 
hypnotized by Mr. Smith and sat 
closed ; a list of twelve “‘ yeses” and ‘* noes” were ar- 
ranged in arbitrary order; then the experimenter 
would draw out a yes, look at it and at the same time 
a third man would sound a tuning fork near the ear of 
the percipient and the question would be asked whether 
he heard the tuning fork or not. Ir every single ex- 
periment he said yes when the experimenter looked at 
a yes and in every single instance he said no when the 
experimenter looked at a no; but he said afterward he 
heard it every time, but he could not say he did except 
under certain conditions; that is, when the experi- 
menter was looking at a yes, the experimenter being 
in one part of the room, the percipient in the other, 
and the tuning fork man right alongside of pereipient’s 
ear. 

A Miss X (we wiil eall her), of great scientifie ability, 
for three months kept a diary of the supposed events 
occurring in the life of a friend in another county, 
imaking the entries every night; and a great many 
nights when she made these entries, her friend made 
almost the identical entries in her diary. 

August 15, she wrote “She is playing ‘ Hellas.’” 

August 17, “She is playing ‘ Slumber Song,’ 
55 and 7:50." Entirely correct. 





September 14, ** Playing ‘ Hellas,’” She was not. 

November 18, **Chopin’s ‘Dead Mareh.’” Right, | 

ic Was, 

November 26, “The ‘ Elite:’ never gets finished.” | 
She was playing “ Elite ;° 


and she did not finish. 

Chese are all striking instances, 
vcter of Miss X, and because of the number of 
successes in the experiments, 


beeause of the char- 
great 
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That is very | 


Smith’s | 


The man experi- | 


That was not a} 


in a chair with eyes | 
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In the case of the celebrated Dr. Dupré, who, winehs 
valled in to a certain patient in a paroxysm of pain, 
| would hypnotize her and bring relief, an enforeed ab- 
| sence of several weeks brought about an agreement be- 
| tween physician and husband that the latter should 
| telegraph whenever an attack came on, and as soon as 
Dupré was advised he would sit down and put his 
mind on the matter for awhile and try to get her to go 
into a hypnotie state. The first time the telegram had | 
| not been received more than a half-hour before he got 
another saying * She is asleep.” Then in a little while 
he had another telegram saying, “She is awake.’ 
Dupré repeated this telepathic treatment in this case 
| five or six times, successfully. 

After all deductions are made for fraud, for whisper- 
ings, for lip movements, muscle movements, coinci- 
dence (of course, there would be a great many coinci- 
dences), there are numerous cases in which sensations 
are more or less entirely reproduced without the sense 
organ of the pereipient being affected. 

An old lady was relating to Miss Cobb, a great scien- 
tist, that ten years back, at a seance, a large mahogany 
table began to move around and around and then 
lifted up its legs and knocked on the floor when there 
} was nobody within a yard of it. 
| said she knew it was so, as she wrote a full account at 
the time in her diary. A reference to the original 
entry showed that the whole company were sitting 
with their hands on the table. This shows the neces- 
sity for clearness of memory; and that stories may 
grow unconsciously. Unless stories are recorded im- 
mediately after the oceurrence they are worthless as 
scientific evidence. 

No supernatural or post-mortem ghost is required to 
account for the figure which comes stalking into the 
room, or for the voice which calls for help or speaks 
one’s name. The figure seen is certainly a thought in 
the mind of the perecipient ; it is always so in ail these 
We see our friends in our dreams and they 
awhile real, external, to us; 
ure awake. 
have an idea in the mind to produce an object when 
wide awake ; and such an object is called an hallucina- 
tion 

Many 


| cases. 


hallucinations are so distinct, 


| real—external—to the persons seeing them as to have | 


after images of them; just as when you see the sun 
and afterward other objects, you see a green disk there, 
which is the complementary color. The brain process 
which produces a dream in sleep and an hallucination 
in a person awake is precisely the same. In 
cases the thought arises out of a subterranean intelli- 
gence (that is, the subconscious cell) and affects us so 
forcibly that we regard it as an object external to us, 
which may be seen, or touched, or heard, or all three. 
A census of hallucinations has been taken in England 
}and America ; and so far as it is safe to draw conclu- 
| sions from such a limited census, it is found one person 
in every ten has had an hallucination so distinet and 
| real as to leave a lasting memory impression. Out of 
all these hallucinations studied many are veridical, cor- 
responding with the real event, which oceurs simul- 
|taneously or nearly so. If these veridical or truth- 
| telling hallucinations were very rare, we might easily 
|suppose that the event and the hallucination were 
| chances—coincidences ; but the coincidences are four 
bundred times more numerous than chance would 
allow. 
| ‘Telepathy explains that an emotional stress, caused 
by some great crisis in the life of the agent, projects an 
impression into the subconscious stratum of the intelli- 
gence in the mind of the percipient, that is, the person 
who has the vision. Here the impression is liberated 
| and the picture in due time is flashed out fully formed, 
to the ordinary consciousness, and is viewed as an ex- 
ternal object. There is, of course, no more difficulty 
in supposing that a person, by thinking of himself, 
should cause an image of himself to appear to a second 
person, than 
should cause a person to say it ; or by eating olives, he 
should eause a second person to taste them. 
| Persons have the same dreams simultaneously, which 
cases may possibly be explained as chance coincidences, 


or that the sleeper indicated his dream in unconscious | body understands, 


whisperings audibly enough to suggest the same dream | 
to his bedmate ; but those who have studied the cases 
carefully enough would not admit that they cover all 
the cases. 
| ‘This happened at Brantwood, England, in the house 
, of John Ruskin, and was reported through him. The 
lady is giving her experience, Mrs. John R. Savin. ‘‘I 
awoke with a start, morning of October 7, 1883, feeling 
I had had a hard blow on my mouth, with the distinet 
; sense I had been cut and was bleeding on my under 
lip ; and I seized my pocket handkerchief and held it 
to the spot. Removing it after awhile, I was astonished 
not to see any blood, and then only realized that it was 
impossible that anything could have struck me. I 
looked at my watch and saw it was 7; and finding my 
| husband was not in the room, I concluded he must have 
gone to the lake for an early sail. I then fell asleep. 
At breakfast, half-past nine, Arthur came in rather 
late; and I noticed he put his pocket handkerchief up 
to his lip in the very way I had done. I said, * Arthur, 
why are you doing that;’ and added, *I know you 
hurt yourself, but I wiil tell you why afterward.’ He 
said, ‘ Well, when I was sailing a sudden squall came, 
throwing the tiller around, and it struck mea bad blow 
in the mouth on the under lip.’ I then said, ‘ Have 
you any idea what o'clock it was when it happened ?’ 
| He said, ‘About 7 ;’ I then told him what happened to 
me, much ‘to the surprise of all who were at break- 
fast.’ 

Induced or experimental telepathy, 
Rev. Clarence Godfrey, a minister of the 
England. He had read an account of some pe 
| willing himself to appear in the room of a friend. ‘** Re- 
tiring at 10:45, November 15, 1886, I determined to ap- 
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When questioned she | 


are | shot ; 
as the trees are when we} 
[t is not uncommon with many persons to | favorable for receiving telepathic messages. 


visible and | stance for me to have 


both | 


that by thinking of the number 27, he | 
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low, like a well audible 
‘I was sitting beside you.’ 
These words awoke me instantly and I felt I must 
have been dreaming ; but on reflection I felt 1 had 
been willing when | was asleep. My watch showed 3:40 
|}A. M. ‘The foregoing is what 1 wrote immediately in 
| pencil standing in my night dress. The words struck 
me as quite intuitive, as my own conviction, rather 
than a communication from anyone else; and yet I 
“annot remember, or even tell, as one can after a vivid 
dream ; but the words were uttered in a clear, quick 
tone, and awoke me at once. My friend, in the note 
which she wrote me, gives the following experience : 
‘Yesterday morning, November 16th, 1886, about half- 
past three, 1 awoke with a start and the idea that 
someone came into the room. I experienced a strange, 
restless longing to Jeave the room and go downstairs. 
This feeling became so overpowering that at last I 
| went down, thinking, if I could get some soda water, it 
might have a quiescent effect. On returning to my 
room I saw Mr. Grodfrey standing beside the window. 
He stood there and I held up the candle and gazed at 


words strangely clear and 
whisper, came the answer : 


him three or four seconds, and gazed at him in utter 
|amazement: and then, as | gazed at him, he disap- 


I was not frightened at the appearance of 
but felt much exeited and could not 


reared. 
| Mr. Godfrey ; 
sleep afterward.’ 

| Dr, Joseph Kerr states: ‘1 had been rather closely 
jer ngaged on some auditing work which had tired me; 
jand as near as I can remember, the time was between 
13:30 and4 P.M. IL laid down my pencil, stretched my- 

the act of doing so, I was seized with the 
| I did not, of course, 


self, and, in 
impulse to wake a trial on Miss G. 
know where she was, for the moment ; but with a flash 
| I transferred myself into her room. | cannot say why 
|} 1 did so; unless my first experiment had been success- 
| ful. 
‘ As it happened, it was what I might call a lucky 
for! caught her at the moment she was lightly 
sleeping—a condition which seems to be particularly 
The figure 
wearing, 


was clothed in a suit! was at that moment 
jand was bareheaded. This suit is of a dark reddish 
| brown check—soft—and it was an unusual cireum 
had the eoat on at the time; as | 
wear, as a rule, an office coat of a light material ; but 
this office coat I hada day or so before sent to the 
tailor for repair, and | therefore kept on the dark suit. 
At our next meeting, when she was recounting her ex 
periences, | asked her how | was dressed—which is 
not at all a leading question. The reply of Miss G. was 
(touching the sleeve of the coat of the light suit I was 
then wearing): ‘‘ Not this coat, bat the dark suit you 
| have worn at some other times. 1 even saw clearly the 
solitary cheek pattern on it. I saw your features as if 
you had been bodily present. I could not have seen 
you more distinetly.” 

There is a case happening toa boy at play; 

mind was not on such subjects at all—an account given 
by Miss Olive Carey Booth ‘On April 10, 1889, at 
about half-past nine o'clock, my youngest brother and 
I were going down ashort flight of stairs to the kitehen 
to feteh some food for my chickens, as usual. We were 
about half way duwn and my brother a few steps in ad- 
vance of me, when suddenly he said, ‘Why, there is 
John ; I didn’t know he was in the house.” That wasa 
boy not far from us who had been employed in the 
house as a hall boy not far back. I knew he had been 
ill for some months and looked down the passage and 
saw noone. The passage was a long one, witha sharp 
turn init; and we ran quickly around the corner, but 
nobody was there ; and the only door he could have run 
through was shut. My brother said, as we went up 
stairs, ‘How pale and ill he looked.’ | asked what he 
was doing. My brother answered, ‘ He had his sleeves 
turned up’—in a way common with footmen at their 
|}work. lasked my maid how long John had been in 
| the house. She seemed surprised and said, * Don’t you 
know hedied two hours ago this morning ?’” 

That is a striking thing in very many of these ac- 
counts ; the person is seen often two or three hours, 
|or, it may be, one to five or six hours, after the death. 
| That does not at all make any difficulty ; because any- 
who believes in telepathy at all, 

that the image is in the subconscious state, and, when a 

| favorable time comes, it is flashed up into the upper 
|econsciousness immediately. It is like thinking of 
lsomething now and dreaming of it at midnight to- 
night ; or, you may not be thinking of the subjeect—it 
may be in your subterranean eonsciousness and sud- 
denly flash up into adream to-night; and that is the 
explanation naturally given for such occurrences as 
this. It does not mean, at all, there was an external 
ghost; but, simply, this young fellow had been im- 
pressed at the time ot the death; and the image 
flashed up and he saw it externally—that is all. 

A case happened in Uniontown, Kentucky, of a five 
year old boy playing in the house when his father (the 
narrator) entered, ‘at 7:15 P. M., July 7, 1879. It was 
exceedingly hot and I lay down by Arthur on the ear 
pet and began to talk to my wife—not, however, with 
regard to my parents. Arthur laid his head on my lap; 
when, all at once, he exclaimed, ‘Papa—grandpa!* | 
cast my eyes toward the ceiling, between which and 
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a ease by the| different houses having a vision of the d 
Chureh of | father. 
son’s | during which the two sons had their respective vis- 
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between | pear, if possible, to a friend ; and accordingly I set my-| awoke with a 


myself I saw the face of my father, as plainly as ever | 
saw himin my life. He appeared to me to be very 
pale and looking sad. I said tomy wife, * Father is 
either dead or very sick.’ About 10 o’elock, Arthur 
woke me up again, repeating, ‘Papa, grandpa is here.’ ” 
The next day the father went to Indianapolis, where his 
father lived, and found he was dead, and that he died 
exactly at that time. 
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The reply came ‘ Yes.’ * How?’ I inquired. 


Then, in| glass across his breast, a brown leather girdle passed 
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“We also ser Rejected Cases, Hints on the Sale of Patents, ete. 
also send charge, a Synopsis of Foreign Patent Laws showing 
he oonl snd method of securing patents in all tne principal countries v1 


the world. 
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